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ABSTBACT 

The aaterials in this teacher's guide have three 
general divisions that are based on a sequential progression froa 
kindergarten through grade six. Section A (kindergarten through two) 
explores the world of the child and divides this world into 
identifiable study groups. Section B (third and fourth grades) deals 
with the needs of living things and relates then to those of natural 
resources. Section c (fifth and sixth grades) offers aaterial that 
will help children becoae aware of specific inforaation about the 
interrelationships that exist aaong natural resources. Career 
inforaation is included in each section. Each section is subdivided 
into nine topics (our world, needs, soil, plants, wildlife, water, 
air, land space, and ainerals) which are broken down into goals, 
suggested activities, worksheets, teacher's notes, and an evaluation. 
Included are three appendixes; lists of reference books for early 
eleaentary children, aiddle eleaentary school children, and for 
eleaentary school teachers. (Author/BP) 



Natural Resources 

and 

Career Awareness 



A Teacher's Guide For Grades K-6 



m 



DISC KIMINATION PROIIIHITI I) litk VI of this ( ml Right* Act 
of 1964 states: "No {wrstMi in the United Sutc% shall, on the 
grounds of race. cok^. or national or^n, he exduded Irom 
paitk'ipatimi tn, he dciHed the henefits of» or subject to 
diS4:rinitnation unikr any {nogram iH aetiiity reveivsig i-ederal 
ftnancia! a%«stance.'* Therefore, the Vocational Education program, 
like every pf^^ram or activity receiving financial a!(shtance from the 
Department of He^th, l.ducatkm, and Welfare, mu«t be oj^ated in 
compliance vAth thi<( taw< 



Titk'N 4if all i.'urricuium materials resulting from the project, 't'areer Kducation in the Natural Kesource^i/* grant No. OI'G-0-7 1-4432 (357) 
are hsied K'k»w. 

Satumi ResiHirces and Can'tr A warcness 
A Teacher's Cfuide f<H Cfradei>i K-6 

Hxplisfitt^ (hatpaikins in ihe Natural Resources 
A Student Resource CfUide for the Middle Sdiool 

Ovcupathnal Prepamihn in the Natural Re^urvet 
A Suggested High St^ hiK)! Curriculum Guide 

Saiura! ResiHin es TevhmUfKie^ 

A St^eMed Post il^h School Pro-am Dewiopment Gukie 



Cover Pht>tt»: Courtesy State CJame Department, Olympia, WA. 



NATURAL RESOURCES 

AND 

CAREER AWARENESS 



A Teacher's Guide For Grades K-6 



i 



^The project presented or reported hsrein was performal ponmsitt 
to a firanf (am the US. Office of Mucatkm, Depar tfi^nl He^tth. 
FVlucatksn, and Wetfare. However, the opkibirs expressed herein <k) 
not netessarily reflect tte portion or pcdky of the U.S. OlYke *• " 
Lducilk>A« and no ofTidal endor^n^l by the VS. OtTice i : 
t^ducsttion KhouM be inferred." 



Deveioped and dissenusiai^ pursuant to a grant 
from the U^. OfTk^ of Education 
under I^rt f - Curriculum DeveSopment in Voc^ionai ar^ Tedmicai Education, 
Vocational Muc^tkm An^futn^nts of 1968. Public Law 9(VS?6 

by 

Departtt^nf of Agrtcultura) Education 
The i^nnsyfvaiiia Stale Ufdverdty 
Univefsty Pemi«yivank 
1973 



i of Safe by the Supermtendeni of IXicumentfi* 
U.S. Government Printing Office, 
Wa^ngton, iX: 20402 



FOREWORD 



C areer edutatiot} i% a cumpnrtiensl^. sy«t(ffiiattc. and aiheiave pbn ol tnitrui tkin that provkks citch student th« oi^ortu^ty to plan and 
prep^ for a mrantngful and satisfying ivke 2% a wotkk^ mtmbtt ot <iackty. (kctipatton^ dosltif s, representative of the entire world of work 
and around whkh t career edui^aiion «y«tcm can he dcMgned. were identified by the U.S. Oil ice of iulucaiitRi. The 1 5 occupatitMiai dufter^ are: 



1 teacher's ^tde i^ one of fiHir puMkatbn^ devek^^ed by the I^p^rtment of Agrk^lturai Mm:attm« Co&rge of Agricuiturc* Tht 
Penn^'Wania State l^nsvCT§ity« as a result of a project entitted 'X'areer Edi^atioB In Xhs Natural Resources.** Tte project was funded under a 
lirant from tt» Dnosion of ViH:atkinjl and Technical bidi&ration. Office of F4liK:aiion. U.S. llepartment of ileal th, £dt^ti«Hi. and WeUare. 

JH% proi?ct grew out of a need for materials offering str^itegks for imf^en^tti^ career <tevdo{Kn^t programs in tl^ field of naturt^ 
f^*soofve&4 a part of one oiJcupationai duste/ area. Ahtuuigh there was an abundance of information concerning vocation^ development 
theories, there was an apparent ^hcrta|:e ot materids offenng strs^^^ for implementing these theory into operatbnal pro-ams. This void 
i»m ceiling considerable frustration to practititmers who were attempting to des^ and im^Hetnent plans for career ^ucatioo. 

The purposes of the overall pn^ct were: (!) to develop appropriate curriculum guicks in the natural resource su^i^tix^ a 
sequentially<leveioped education {Ingram ofTer^ career awareness, career exploratian, ami job preparation, <2) to acqLaint ediurattonal 
leadership m all states with the c*urriculum materiab re»ilting from this pro^ct and promote thw use, atid (3) to dt^mihiate in the states, 
copies of the curriculum materials produced in the {Wject. 

Regional Workshops were l^ld during May siul June, 1973 In nine of the Regional Offices of the U.S. Otlloe of tlducation in the following 
citN^: SV>st<m, PNbde^hia. Atlanta. Chicago, Dallas, Kansas City. Denm, San !'r^cisco,and S^ttfe. These n^etings were attended by more 
than 3(KI clawiMtm teachers guklance oiuniaelYrs, school admittistrators, teaclm educators, ami state edtfiratioti department {Hn^mnei, who 
were aci^ainted tvith the outccm^ of the project, reviewed tl^ guide, and ti^re instructed in its effective use and implemenutkHt in a iocs! 
Pribram. Participants made recomn^ndatkins for improving the guide and for |»srpose of tneeting the wide variations in needs and practi43^ 
acro^is the ctKintry. These recommetKlatitMis are reflected in this final docun^t. 

Career awiirenes» at the elementary school kvel is generally an Interdisc^inary effort to inform chsUren in an organized manim about the 
Wft^ld of WiKk U Hiurc 1 1 The n^terial in this gukle b de«gned to aki diiklren in develof^ an awarene^ of the importance of natund 
resources and some of the occupations that exist in tl^ natural resomces field. 

(^her curriculum materials resulting from this |H<fject are; 

footing Ocrupations in the Satufdl Reumrcts 
A Student Resource Guide fi^ tl» Middle Schoi>l 

(h'cupationd Preparatk^ in tlw Natural Restmrct's 
A Sttgj^ted ScIkh^ Curriculum Guide 

Saturcl Rvsuurcvs Teiiitwto^vs 

A Si^sted P^si ll^h School Pribram Development Guide 



btt^neis and ofnc*e 
marketing ai»l distributtim 
communications and media 



cunimmer and hon^makii^-refated 
environn»ntal OHitrol 
ptdshc services 
health 

hospital^y and recreation 
personal service 
fine arts and humanities 
marine sciciwie 



amstriKiion 

manufacturing 

transporuti«m 



agrthussness aitd natural 



resotirces 



Dr. David R. McCby 
Professor attd !tod 

Department of Agrictilturat Fdui'atiim 
The Pernisylvanla Slate University 
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INTRODUCTION AND USE OF THE GUII>E 



Ihiv |!Ukli- hjs J tH4»lt»kl [uin^*^* «M u% iiltcf tcjihii?! a t^u^ctU pn^rjim of ^i^qsi^k-d topic* and fearnm^ dilmtkH in tlw natum] 
r<S4mn'i^«4nil <2| totiiTcr mftsnnjiKin rtf)c*ir4^tii|£ carcci^ in lie naiural re^'Uiri.'^. 

GENERAL CHtGANlZATION AND PROGRESSION 

1 fw nuitfrul in this ^uulc has ilircc gciwrai divt»t(m« ihjt are haiitfd tni ^ucniul pri^c^m lR>fn kimk^f!arltffi thnnigh fx^dt «\. SeciuHi 
A i^udcn K-l-21 c\|»l.ift*x Uh- u<iiU ♦»! ihc chikl and diviiks thk WttrU mt" idenitfiabfe »l«dy groups. Sctiuin B (j9.tde)4 34) dc^U wiih she 
mrcd^ i\t hvinp tluts^s and rolau% Wwm to the use of natural fcs«Hirivs. SLVttim C (^ra<k* 5-6) ijftm matcrtai that iiiO help chiklr<!n biM:<unc 
a«fc 4^ %pc4:if k inkirnutiiin ab^Hit and intcrrcbttimsihip^ that exist aiming natural re«iiur4.^. Career tnfofmathvn is* included m each sctrtion. 

I ai-lt sei'tiun ts sulnlivkted iniu U\pic\, and ea^h Uipk* ti^ broken down to teaeh^ mfitrmatkm and sugffieiited activities. 1 he pattern withtn 
eai'h tntn %s, t roni jseneral tt* %peii!ic and f4» prtijjre*^ in dtt'tfculty from he^mninis to end. l Ufh «anw pattern exiiils in $iunp fuym SeciKHi 
A thfiMifdi Sec tion i\ 

TOPIC ORGANIZATION 

I opics inckiJe r,*iak, \i nvtiic!^. WurkUuet*. I eailtcr\ Notes, and an I valuatiiHi. 

itoak: I ach topK starts Hith a goal statement. I hese statements are de^ii^ned to give the traeher an tdca of what the inf ormation and 
acitvttiesiimtatned in the lopK nuy do fi^ the child. 

Aclwfiies: Su|E|£e«^tcd ai ltvnies lot eaih lopK* are de^gtwd to be adaptable to ainutst any dassa-iHtm fstuaium. leactms are enumta^d to 
use the initial %i^eMi4msa% a ^ide and to make any cha^ iH?ce%«iry to meet partaiilar needs. 

IVcKkihcclie Many actn^tts^^ tnviilve tlw use ot uori4ieets. These workt^ts may be used cither as mailers lor ovethe^ transparenc»:s or 
as sheets to be tilled out i»r ai led upim by the students. V\here mcessary. partiiHtar witrksheet instructions are included in the text. 

iescl^r** Motes: teacher's m^Ws are insi*ried ^hcr.'ver the auth<u felt that additional ciarttlcatSim. explanatitm, or ratiitnak was necessary. 

Kvahijiian: I ji-h l«»pK. end* nith sujs^tNms |iw determming wlwther w fH>l a chiW aiuined the pfnh slated at the hepmning of the topn*. 
ItiCH- su^'csihms ate nri ten m tHrhavttual terms but are very ^neral leachers are eti4^iura^*d to deveMp their own criteria m all 
pertormance 4»brcctives 

USE OF THE GUIDE 

Order and wquence are nemsary m tfk? «»f^ai»/atiim t\i any pufde of tlus nalm. Ifcmever, teiUrhers are encouraged to devel^tp ihetr t»wn 
sequence of learnini! events by fmdinis init where tl^tr da«i is reading i^tural resource education and llwn eh^Minng ttk- af^HOfHiate series irf 
liHHis and aitivtttcs iltat uill meet theu needs, i or e\;miple. a fifth- itt ^\th-^ade te^l^r wh*j wants to devehipa natural resouaes unit with a 
cla«( ot ihikiren whti tuve had little <u na ti ral ressmrces backgr^nind may tmd it appropriate to use t^fecied activities from Secti4>ns A and B 
to give the chtyren the neces^ry back^ound :nformatt<m. 

I he continuum that exists m the fLUuk is trtcnded »% a si^^ested way to teach natural resouries and career aware mrss to \bs chiki wIh> starts 
in kmderiwrten and tolktws the priigram thn u^h to ihe sixth |!rade. This. Nmever. wiU scWiW be tlw case. I ach topic. ths*refi»re. is des^iied 
not imiy to be a part nf a fci^ical pti^re^itm, but als4i to stand ahme and be UH*d as a c^tmponent in the deveMpment mdtvidual teachwg 
unts that wilt meet indivdual needs. 



Section A 



BEST (m AVAILA8U 

OUR WORLD Topic 1 



GOALS: After thK k%Mm i-hiyren lOHiuld: 

Be aWjiAf ot tlw takt ttut tlmr Wi%fkl ifi wlut ftH?y hc^, ^eU, 
tauch, and UmIc, and use a^i many ot these «ase^ ;is an; 
«if»pruprute when i vpSoHn)S tl^ workl around them. 

Be ibk to reco|sii/e %ha|>e« that make up their ^nU. 

Show eviderwe that I fury vaJiMf 4tarti^ ktea^iand tnlmmatton and 
hcing dear and aorurale in ihcu mud and tai^uage artii 
acthritse^ 

TtACWR*S WTt: tnamraise the children ui litart their explora- 
tion with the immediate thingii that «uiTound tl^m. s.e. then* desks, 
daNroom« s:hool bu&itng. Ck) on from ttere to the world outs^ 
of tte school The activities will be based on the multi-semofy 
discovery of sknilarities and dilTerences. 

ACTIVITY I: Uong the Sen^rs to Discovi^ Shapes 

Fut 4 or S items with difTeient ^pes mto an old sock (sample 
items: a marbk, a pencfl« a smaQ block, a lar^se nut). Pass the 
sock aroutkl and let ea^h chSd try to identtfy the shape^items in 
the sock. See ftiiure A*l. 




I tgufe A t Hidden i^bjcvt^ 



A^ the folkming questions: 

What kind of shapes dki you find in the sock? 

How did you feam what was in the sock? 

What otl^r kinds of things mi^t you team by M&ttfL your 
sense of tiiuch? 

ACTIVITY 2: learning With the N«ifie. Hands, and 1 yes 

Ijet the chddren expkire their cla^iKim and ask them to he 
ready to tefi the rest of the cla«s ^ut «<»nethmg that each a( 
them found* fThis may take place over ^wral diiys or w^ks 
uniiJ eak-h chiU has had the opportumfy to desctihe his object 
and share ii drawing 4>f iM 

ACTIVITY J: l^armg fntormatii>n 

Have the chiklren descr9>e someth^g that they fouiui in the 
activity above and leS how it ti Hiked. smeSed. sounded, and feh. 
It may be fun for the re^t of the class to try to guess what b 
bemg described. 
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ACTIVITY 4: Fxpk>ri!^ the W orkl Outside 

Take the chftiren on a short t2(V30 ntinuie) walk around tl^ 
ouiskte of the school bufidiniu EncousBge theoi to explore with 
all of their senses ami try to find at least o^ thir^ that is 
particularly good for each sen^ Workdteet A-l may serve as a 
good gukk for thh activity. Show the cbUdren the worksheet 
before tlwy go cHit so that they wifl hav9 seme i<tea of what they 
ate reaOy gomg tc be kiok^ for. 

SmeS - Ak, cais« ftoims« garb^ cans, gn^« tree bark 

Hear - Traffic^ bbds, airplanes, ta&k^, footsteps, dripping 
^ter 

Touch - Buiklii^s, cars, tree hark, anything that is safe to touch 

See - Sh^»es^ tsUm^ oofc>rs 

Taste - Air, water 

ACTIVITY 5: Sharing Ideas, Vfaaial Arts 

As soon as the ctuktren come back to the cks^oom. have them 
fiB out Work^iect A-!* or ask them how they might share the 
^«^thif^s they discxiveted with ^ch other and with anyone else wIki 
might come inUi tl^ dassroom. 

TEACH£R*S I^KITE: The ans«%r to tlm questim may be ^ 
indicatkm of how the chddren vkw the functiim of art. If they only 
mentbn teffiitg sim^cme ^ut thek exi^rience, then lake thk 
ot^rtunity to: <l) reinforce the Uea of ^larii^, <2) pc^t out that 
picttties are one of the be^ ways to share our ideas and discoveries. 

Hav#* the chUren seleci some of tl^ items from worksheet A-l 
and draw brger pktures of them for the development of a 
di^lay (» coSage called *t)ur Worki^. a8 of the pictures on 
a ds^lay board and have each member of the dass **expkKe** the 
dbplay dur^ a general dass discussion of die Uik^s that go 
together to make up the chiki's envhonment cs world. 

TEACHERS NOTE: This activity n^y be very helpful in determin- 
ing how each child perceives the envkonment, ami in gutdh^ the 
setectkm of future areas '^f empl^^s. I or exampte, if c^iklren dkl 
not hidiHle noise as a of their environment« another ^k»i wa& 
just to expt^^e the ^'sotmds of oiu world** may be ai^ropriate. 

EVALUATION: 

When shown pictures of various kinds of neighborhoods, 
ch^ren wilt choose the one that most nearly resembles the one 
aroufKl thetf school smd home. (Cut pictures from oy maga* 
/ii^s.) 

it ch&tren were asked to try to te& what was in their kirtch box 
or bi^ without kjokii^ at it. would they be aw^re enough of the 
multHscJisory approach to discoming the answer that they 
would feel. smeD. and taste the ftmch without looking at it. 

If a right angk. a curve, ssid a square, were drawn cm the board 
and the children were asked whkh oi^ of these ^pes they saw 
the most/kast often tn thdr walk, tfu^y wouM be abfe to gi^ an 
answer that wassatkfactory in the judgment of the teachffr. 

If chadr^ are given a chance to use models of the ^rk)us thmgs 
that represent parts of their environment, they wifi choose to 
bu^ a moihsl of their workl that m the teacl^r*s Judgment 
comprises a true representation of the things that surround the 
chiki. 



If a4(«^d as A cla%s prti^i^ct to cut pkMuivs ol thii^si thtry 
dm%)Vtfred m thtrtr envtf<>nm«;nf truin i4d nu^^mvs and make a 
vt^ry brg!tf i*iittjigtr to repancnf cKc^ workl they wouid. a iia»^ 
fitflect thmf:s that really did giw a g<H»d pkiure of the immedrnte 
Wi^fld ofthif chfld. 



tliACHi-R^S NOTE: Kach of the above may he used as a 
^pplemental activity s\^t^ apprupr»te« or be u»xi m a 
fotlow-up evaluation aeitvity. 



M)RKSHt:ET Ai 

Draw piiTturcs of the things that can be ideiiliried by tite seruu; pictuied. 



OUR 




Section A 



LIVING THINGS 



Topic II 



GOALS: After tht^Urwon children should: 

Idvntify ii^ altvo anything that needs air to l^cathc. fimd to eat. 
uater to drmk. ^lav^s or moves withiHit assisuiue, fcpritduLes 
ftscH. and e^vntually stops living. 

RecotpiiA' the tntsnirtjnce of oi|;ani/mg the things finind in Uh? 
^<irld into |»foups that have S4)nie vimilanty. in order tii be ahW 
to study ihem better. 

Identify at! hvit^ thif^s as either a plant or an animal. 

fiegin to reali/e the relatN^nsliip of living things to non-living 
thills and to each o(hi*r. 

Begin to develop an av^areness of the procesa:s mvolviHi in 
jiolvit^ a pfoKiem. 

TtACUfcR'S NOTE: In lopn- 1, the children became aware of their 
world . s a pbw that ts n^ade up ot a iwviy <if things. It is now 
m*ci*vsaiy to help the children organii^ their world into groups of 
thmgs tlut have some commonality. I he most general way is to fir^t 
diVKk the components ot thi* environment into groups of Uvii^ and 
nonlf>'iT^ thmg^i. IJvmg thaigs %vill ilicn be subdivided into plants 
and animals. 



ACTIVITY I: I inding Solutions to the Kr icm of f nvirimutencal 
Organisation 

c;ivc students tlu* opportunity to cunsiikr how they m^ht go 
about learning mote at^jut their wx>rki. Komt out to tlwm that 
they should re^dly start to try to sdve p^ot^ems, and in c^d^r to 
do tht!k they must fffst identify what the problem is. Help them, 
through initial question and answer sessionfi. to understand that 
tn a world made up of a variety of things they must fmd a way 
to study groups of things that are simile because there would 
tH'ver be lime to study each and every indivKlual thing. The 
foSowing qttt7stH>ns utU help to introduce this c-oncept: 

We have t\mtui tn tnir exptoratiiHi of our world that it is 
made up of many things. l>4> you think that we wouki ever 
have time to take e;Kh and every thjng and stikly it by itself? 

What otfR't \^ays might tl^re be to explore our worki 
further^ 

If wc had to put everything m out claviroom into two groups, 
what w\>uld they be? Remember these first tW4» groups w^Htkl 
have to he able to ai-cept everything in the classroom. 

What do desks, pencils, papi'r. and walls have in commtm? 

What can say aKiUf all <it them? 

flow about people, plants, pets, and insects? What can we say 
that would be true of all of them? 

TCACTfER*S NOTt: Ihesi* qmrstiims combmed with the use of 
Work*diect A-2. wiB help the chiklren to develop Ihe first set of 
study gn^ups: f.ivingand Non-I.iving Things. 

Show tin' children Work^dieet A'2 and ask them to think of tuo 
groups that aU of the ihmgs on the worksheet might fit into. 

When the chiklnrn have determined thai the ftr^ rwt) divsiion^ 
they are to make are livtng and non-Hvmg thmgs. have them 
cycle the living and leave the iKin-living unmaited. 

ACTIVITY 2: Subdividing Livm^ things into Plants and Animals 

C*imtinutng to use Workiiieet A-2. dsk the ciiildren how they 
m^ht divkie the living things into two study groups. Have them 
put a check mark beside those things that arc animals and an X 
besi«k those that are {^anis. 



ACTIVITY 3: Studying AnitnaK as 1 iving Ihings 

A4i the children how tlufy m^ht determim* wliat all *»f the 
animals have m ctimmon. l>o they know of other animals ih.it 
may share jAJttie commonality IH^e those on the workshi*et? 

Have i^-o children who are obviously dilYerent in size and slupe 
stand in fnmt of IIk- r(H>m and ai^ the asf of the class (o 
describe how the twii children an? dtlTerent. 

After the children have explored differences and described them, 
have them discuss simikntkrv. Ilie following questions ^ill help: 

How many hands, feet, eyes, and noses do each of the two 
children in the front of the room have? 

What kmds of things are the two people doing that are 
tdmitar? 

Are they breathir$< moving, have they eaten MMnething 
today, have they had anythif^ to drink? 

Are they growit^? How m^t w teB this? t This t« m\ 
excellent opportunity to st^t a growth chart for each child.) 

Where did tl^y come from? 

WiU we all e^ntually stop living? 

1 ncT)ur^ the diikfren to ask the same kinds of questions about 
the ammals that they observe. Some opportunities for this kind 
of observation may occur when: there are animals, fisli. 
hamsters, and gserbih in the da«ffoom; the goes as\ a ftcki 
trip to a 7.00. farm, or nature center; children observe animals 
that they sec at home or on the wiy to and from school; the 
children see films of animals. 

As chikiren watch animals emphanze tt^ fact thai they are 
looking for "s«ns of life'* thcigs that wiH teO them what all 
living things have in common. \sk them if they have seen any 
animal that was aUve that did mit eat, driidc, t^eathe. grow, 
a'producc itself, and eventually dk. 

Ad& each child to complete Worki^t A-3. The children are to 
cut out the squ^s on tl^ second pa^ and paiste them on the 
appiopiiaK* places on the ftf vt pa^v I or example, the future of 
a bird's wsf^ and feel tdHnikl be ^mred unikr the boy*s feet, 
because this is how tl^ bffd «K>ves. 

TEACHER'S NOTE: The pctures across the top of fm^ 5 show a 
human being standing, moving, drinking, tmathing, and eating. The 
pictures cm the sccmd wtnrksheet (page 6> straw other animals doing 
the sanu: kinds of things. Hits acthrity ^ des^:ned to show the child 
the thinf$ that all animals have in common. 



ACTIVITY 4: Studying Plants as Lwmg 1 h^gs 

TEACHER'S NOTE: Young children very often asiiociate life with 
unassisted movement and tlwrrefore do not realize that plants are 
alive. Help them to see that while plants do not, as a rule, move 
freely about, they still t^ed tl» basic requirements of livtng thinp 
because they rcc^irc air. water, food, and they fffow, reproduce, atid 
dk* 

Using Worksheet A-4, pa^ 7, give the children the opportunity 
to explore the school grminds or the block around the schiK)! 
l^ildsng and loc^ for different kinds tii plants. Ot) not be tm) 
concerned if examples of all of the different kinds ^ plants are 
not found. Thi^ acthdty would best be done vAien xhc plants arc 
in ffrfiage and before ths leaves turn color in the fall. If you arc 
in an area u^rc there just are ito plants, use pictures or fUms <h 
any kind of things you have available to Itelp cWIdren find 
Afferent kinds of ^ants. 



WURKSHbET A 2 

f in k ihc tulMwing iliii^^ which are hvtng. 




Winn thiltlrcn luvc faitslwd Ihc aw^nwfnt uf fHuimg many of 
the plant* un Workt»hctrt A4. have Ihcm «1ect a crayon or wata 
cokff and put bi tlie ct»kH« that they uhj^rved on the {^C^ 
llien is%k the foBowinsiqae*tion«: 

What 4.*uJw diii im^st of the plants have in ojmmon? 
Were all of the p^nts attached to !»methif^? 
Why do \^ni% grow in wtrn^ i^ces and trot in othcff^? 
What conditions are i^cded in order for a {dant to fgrow? 




One way to demonstrate the air, wat^. ami food requiii^iients 
of plants and tow il^ grow* fe|»rodu^. ai»l die, ^ to perform 
an experiment to the eWdren i^t teif^^ to a t!tmi 
U ckprived of air, water, or food. Thb obfiervation wU! he hi 
terms of funvtiotts. The plants wiD eitt^ grow ai^I 
reproduce seed or ihsy will die. 

The followii^ m;tjvity may be done as a (kmonstraticm where 
tt« ctiidren oteerve tte r^ts, ait an experiment where tl^ 
fmrticifmte in C(»tsmicting and c<mdttcting exeK^. Thb 
(tecisic^ be has^ m dv^ age of tlus ehitdrra ma the 
teacher's as^^nent of tl^ interest and abiUty. 



b \iiuU 16-8 o/l ilcar pUsiu ^Us%iW arc mm part ot 

tin? pknti- supply scctiun *ft yt>Uf KkjI HUjKriiiafU't. 

gatdcn bean wod%. 

6 duttu'tcrt piifv! pUii's. ( I ficw jfi' )u\t !o put the 



cups on vt> that tlK-y don't Wak ontu (he tahkr or ^tiuntor 
top. I 

TtAC*HliR*S NOlt: h' you slunM deckle to kt llic thildrcn 
(Hirticipatc in the cxp^Timcm. imkc sure Uwt alt 4^1 the foilov^ing 
pft»a\iurcs aa* dotw by soiiKonc. 



Ht)RKSHEET A*>] 

C ui iHit iht? M|uan?s on WORKSHI 1 1 A-3-2 and pasw m the 
afpropnato spMxs on this wurkfdietrt. 
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Mia i»lK4Tvinj: ttw njtuml cokir of tlnr luiiouing plijnis put the 
piojvt iok»f on viKh u\in|t eulHrr a iTayon of wulcr i\>l4ir. 






a 




f Vuu* A-2 



&*t up the t'iilktwinfi %i\ dsmmsmium. 
4. Seed, ^^nl, mt water. 

b. 2-3 Needs between tmmi Mitttin^ paper and tasuk wall of 

c Seed planled Jisun^^i knsuk wul! ^ass y^ixh 3** of uHi in 
^Ass. lh% mi i^jter. 

d. Seed f^nted a^insf iaside wall ^:t)ks v^ifh 3** of hhI. 
Keep uttfer level eoniiniuUy M %oil «ur!ai\v 

e. Seed plated apiimt imide cit' jdass uith 3" of «cil; no 

t. I'Lint tn .V* of stut; normjl brf|!ht Iqzht: uttered \^hene%vr 
the Sfiii kis beciime dry to t^iueh; and 4>pcn lo air* 

Make Mire ihe children know which life ret^irements are laekin^ 
fiir eaeh |^nt 

J. \4t tiSUl Of M.tKf . 

i*lent> of \%aier. nn tiuid. 
i Pk'n!\ of fiHul. iut \^afer 

it. f'k*ntv ill tiHHi. uater. tio au !w4.auw mhI is m*f draining 
atul allonin^ air to cntL^r mhI. 

c. I*lentv oi air. f<HHi. v%;ilcr. hghl. 

I. Kt|(!tl atntiunu i»l an. %^aier. i^hl fhi^ plant %h<tuld grow 
KMIt f Ilun Ihe rest. 



TFACliFR'S !>K)TI:: Ihe tllUf4ration abiwe will he^ to cktermme 
how the espcrimcnt i% goh^ and to know about wh<3i to dis^ntsi 
with die ehtkiivn tl^ effeetKof eaeh variable. 

l)meU!Ui the differences observed in eaeh plant in relation to the 
parcieular treatment that tt^ plant was given. The fallowing 

diiH.^!iiMon que^tiimjs will help: 

What differences did you notice in the |4antH that did not 
have enoi^h food (soS). water, and light as compared to the 
plant that was given etKiugh of ati c( tlw«; things^? 



tVALUATfON: 

When given the opportunity to use Worksheets A-2. A-3« and 
A4. the eh^iren v^ill oidicate that they have devek^d m 
underiitundtng of the concepts taught by Inhi^ able to compete 
the work^'ets. 

When given the opportunity to sef^ate many difTerent kinds of 
things into group^i, the ehiUiren wig start with living and 
non-bvn$ thm^ 

When vrparatti^ ftiany living things tntogroup^i* the children wiB 
separate them into plants and animals. 

tiiven tlie oppiHt unity to list or tselci't the ooii«««»w. needs of aH 
living things the children wUl cUmion«lrate that they know that 
animals need to move, plants need l$j!t. and both {Hants and 
ammaU ncc*d f(K>d. aff . and water. 



NON-LIVING THINGS 



Topic III 



CiOALS: Alter this k*ss<«n L-hildren should : 

I urtlH'f develop then al^hty to reuYgnt^te <am<brittes and 
diOfreniCs when a>ikcd to put things into study ^oujh. 

Ke\'ogni/e the similarities amcmg non-hvmg things. 

lU-gm to devek»p jH'rspetiive icgarding IIk* number and kind of 
niin-living things m tlnnr wtjrkl. 

Retttgni/e that tivmg tlungs Ko^me part of tin* non-livmg ^orld. 

TI-j%CHtR*S NOTF: this krsson uill help L-tuMren to explore and 
make dfik4 over NTS abiHit thi' m>n-living portion of their ^orld. and 
will jHepare them to form Iho more study groups. Natural I hings. 
lopic IV. and Man-Madi.' I htngs. l opii.- W 

ACTIVITY I: Uiscovent^ Ihmgs Abtfut tin* Nkm-hvir^ Wt>rki 

Durmg a show and leH session have the thildren Ning m one of 
thetr favorite non living things to shtm and tell. II their favorite 
n<%n-livmg thing L^nmtt be briHight into ttie classroom, have 
tln m cithi^r bnt^ in a picture, or jUst tell Init dcm'l shtiw. 



Ask tiK* ch^ea to deseht^ lamilarities and dtfferenc^k between 
two selected items that they liave toni^t mto the classroom. 

Ask the children if they can find in the classroom anything that 
used to he living but is now non-living. Items made of wood 
(iksk^i, chaffs, pencils, paper) wiO serw to ^ w tl^ children tiiat 
not <wly are things in the envircHiment eitlKr tivir^ or mtn-Uving. 
hut that some things change from one form to another. Other 
examples wouki be sea sheikh Nmestone. a>ffal. ar^ rope. 

Using the qi^stkins tliat fcribw as a guide, have the chBdrim p} 
on a short fkk! trip around the svhool build mg and Hnd si^ne 
non-Uvii^ thkigs made of the foBowing mater»ls: 

( aji we tsid anythir^ that is made of coniTcte, stone, or 
brick? What can we tell abcntt tf^se materials by toudiir^ 
tfumi? Are they sdl the lanv shape? Are tl^y smooth ^ 

What t^n we fm^^ that is msuk of n^tal? How ckses thhfeei 
as ccmipared to stones and bricks? Why (k)n*t we have 
stoiK* cars? 



ERIC 



WTiat f^t trf out worW i% ttuxdc of ^a«<? When? dtvs the ^bs^ 
atimr fmm? i'otdd fu^c ;t gbvs huiUin^'* 

Aa* there ^ny 4»trwr thin)?H m 4Hii %*^trUi (hjf aic non-livmn 
Hut uu have yet toiit^ttver ' about j^^sIk ' Whj« dbout 
our ckilhoiit. tiief* on ixus, ruhher hoots.*h*a(hi*r k'lu.' 

IKi w we jny *%\hh1 in our ^fcorid that K non-lnmK? 

Arc we nu%4n|i an^ ihmg * lljve ^e tdentifHil 4if and ttaier as 
a (lart of our world'* flow about sunlit? 

Have the 4hfkla-n ntake a Mttal! eotiectH'n of min-hving thmg% to 
bfBifs havk into the wlaK^ooni for furtthrf expk^atHm and 
di5ii*U!Mk)n. 

AtTIVITY 2: I xpi^trsig the Hn>|>erite<or ISk>n-|jvtng I hmg* 

I'^ng the non-ltvmg materuh kxilkvtcd outbade t4 the eIa!^(H>ni. 
as well as items friim the chikiren's pinkets and deskj^, have the 
ehifdren explore the ptirper tK*s of ea^ h of the it£m%. 

I lave them ans\%vr the« questions: 

How ttK* iiunp^ fed? Hot. cold* %trft. hard. r<Mi|*, smooth? 

Oo ilwy bend? Why di» some of the maieriak. y^fmi bent, 
stay hem. and t»thers j^o bavk to the or ^nal fihape? 

^ hieh o\ our ni»n*livtng items haw a snwil? 



C ouki init our non-tivir^ iienis into study ^n»ups and 
Warn niore about Ihem* What kind i»f !hin;tsi.vukl w use to 
determme our moups? 

How many of our mm-livmg items have bee'^ vhani^ed by 
man? 

How ntany have not? 

TEAl^tR^S NOTlJ Homt out to tlnr thiWwn that tfhr^ have 
arrived at a f^-e where ak^other (k*eisfiHi refurdm^ or|uni/4tion of 
stifely {troups is nec'e^sary. Nim-hving thmgs are eithi^r natural m 
iiun-maik. l-ach of the^ie areas wik be e\|riored in the tiipies that 
foIk>w. 

EVALUATION: 

Cii%vn tlw opportunity to cte^ii att non-living things on 
Worksheet A-2, ehiklren witt wfcet only thoM? Ihingj^ that an? 
fHm*living. 

(^fven the importunity to put the f(4towit« items into Mudy 
groups a plant, an anim;d. a rock, a p^^e of wochI. an artide of 
dothsig, an m!«ect children wiH make at least two Initial groupji, 
living atKl non-livaig thii^ 

Given tl» oppoftuntty to ^parate non-lrvmg thit^ii. selected by 
tiu: teiK'her. into audy groups. diUdren wilt recogntifie the tnittal 
cate|^H?sas natural and man-made. 



Section A NATURAL THINGS Topic iV 



GOAUS: After thisi kMstm the thiklren ^)uld: 

Ik able to identify tlte haste natural resources as atr. waief« 
rock&, mimfrais. plants, and animals. 

Keci^i/e diange a% a n;itura] ptiH-e^v and understand that it i% 
caused by comUtum^ that surround the natural item. 

Recogni/e the fact that natutul things are in limited supply and 
mu*t be used ^^efully because it takes a very loi^ time to 
fvpl^*e them. 

TtiACH£R*S NOTIi: f'he term miural things not tnily indicaa*s an 
item, but al^io may be u«d to mdkate a priKc^v, suih as the 
breakdown of rtn-ks and decay of leaver. 

ACTfVrrV I: Dtscovermg NaturaKliange 

Have the chikJi en gi> out im the school griiunds. gather two small 
stones, and use if they can diange them by rubbing them 
leather. Look for stcmcs that arc piled up on oiu- another ami 
birge rocks that have Ivoken apart. >^l\ik the explof atiun isgoif^ 
on. ask the fo!k)wt!^ questions: 

How might rtH-ks in nature be rubbed ti^Mher? (Rivers, 
streams, anything tltat rmwes rix-ks.t 

Ho\fc k>ng ^*ouU It take you to diange emiugh rocks to make 
soil? 

How would riHks in nature get crushed'* (If many ixh*s were 
piled on top of one another. tlK? fiwce Houki crush st>me 
them and make them smaikr.l 

Was there any difference m the rocks found? (Some are 
soft, some hard, some round, some angular, some green, grey, 
brown* I 

Whit ivouM hi^pen to s<inw of tlus material as the roik 
par. Hies get smaller ;md smaller? 

How kNig iky you think it wouki rake for these changes to 
occur 01 natuiv? 

TEACHER'S NOTE: If there is a stream or brook near t!^ sc4u)oi 
that is shallow enough to be safe and to permit rocks to be seen on 



the bottom^ it will afftvd an e\ce&mt opportunity to study natutiil 
changes in rocks. 

ACTIVITY 2: l.i^pk)ring ttw Meaning of Natural iliautges by 
Making SoU 

Materials needed: 

Fnoi^h rocks or piet^ of rcKk about 3/4" to I" in si/c to he 
abte to have about M/2" to 2" of material in cm h i>f 5 jars, 
gbs^ics, or ckar plastic c*^tainers of any si/e. Smalkrr 
containers will requke kss material. Break rocks with a 
hamttter until there are approidmately five different ^/ev, the 
srmUest <^ u^ueh is atKMit the ske oi graim. Prot^t 
eyes when breaking the rocks. 

Pnnredure: 

a. Arrange the rocks as shown above; sizes arc progressi^iy 
smalkr as tfe? numbers go from 1-4. ; particles m 4 
and 5 Ilk* s^me size, Imt 5 has mgank* r.i tter mided to 
the rocks, any kind of led" or grass material, iktfy 1-1/2" 
to V* of materia is needed in eadi contaitfer. 

b. Ha^.e 2 bean seeds in each contamer about 1/2" under the 
smfac^ and at the side of the contamer so the children 
can sin; what happens. 

c. Add enot^h water to keep the material moist but not so 
much as to not ^w material in 4 and 5 to **breathe.** 

d. Observe results, n» following questions may help \o 
gukie the chjldfc*n\ discovery hi this experinKnt. 

How do riHTks break down naturally? (in streams by 
rubbing agamst ci^h iHher. By heir^ ptk*d one on 
top of the other. Hy fme/ing ami thawing. By tree and 
plant T<x>ts forcmg thefe- way into small cracks in large 
riKksw) 

What do you think will happen to the bean seeds in 
each of th: cxintainers? 

What kinds of thmgs are necessary to form a s<»il? 
(Small rock partides and (^amc matter. I 



ERLC 



Him IS mhI tormcd in tuturc'^ <Hy the t^cakdimit of 
rotks a)i tft I above and tt&r addttton oforgamc matter 
hy dead kaves faUing. rotttngL Wiiod. <feeom(>oiiitHm 4)f 
dead aniniaivl 

Hhat uouk! happen if tixkn were hard that they 
%^ouid not break down kH if kraven. piant%, ami atuiruilii 
did not die and retiffn to t!te earth? 

( an you tmd things in your workl ttiat arc natural 
produi'ts tlut are bc\t\^ relumed to the earth? 
ine<«k\. dotlieixj 

TI-AIW-R^S NOTIl: It \s very impitrtant for the children to 
heii>me a^are 4>f the tremendiHis iinw nectssasy fcv ehanpeii to 
oecur in nature. Vhc hata^ tor the fiirmalton of natural rcMHiriVn ii« 
time, if a «oil that tcuik between 5tMI and IJMK> yearh to form 
washed Of blown anay in a matter of minuter hec*iuse of poi« 
iXHinrrvathtn praetu-es. hunun beir^s as uefi ott^r plants and 
anmuK uhWh depend m the nnl are affected negatively until tt^ 
wil is reformed, lake every ttppttrtunjiy to help the cluklren to 
deveiitp %itme con4vpt of the time involved in natural chai^*. 

ACTIVITY 3; finding f urther I vioente Chaiifse 

lake tiu* children outside anc or several times (iX short 
dis.«»%i,'fy ttifH litukii^ tof cluf^^e. Ihe following iia^esiions 
ituv \k iu'tpful. I he wordi^ m parentheses mdtcate the prtKesses 
tftal cau^tf the observed ctunges. 

A pLue where \4>il i\ bemg formed. ITiis may be found unikr 
hedges, m v^eed patches, on the n(«>r it! woodkit^. If there %% a 
pkHe Hhere leaves are piled under plants and have been thcfe 
tor \4»me itmc. have the i-htUiren try to find the okk'sl leaf. See if 
tliey can find that pUae where tfie leaves stivp and sosi starts. 
<dec4mipoMtion. soil formation I 

A dead free or N^ancli that i^t rotting, tdecom^tsition. break- 
d^mn ) 

Kust cm any metal surface, irusttng. onidattoa. Ineakdown. 
decomposition I 

A place where water drips or runs constantly im the pavement or 
soil. <eroskm. decompoiation. buildmg up of material fn>m 
water, cakrium s^nlium salts) 

(•atherii^ ot small dirt piles m gutters, tllow <»mall soil particks 
are moved by gravity and water. I 

MiK)^. inhen. or algae growing in datt^ places on the Mcfe of 
buildings or on nnrks. ipbnts starting to grow« die. dei.-ay, and 
pos\ih|y ahi soi! h»rmation) 

Wind 4>r Hcaihi^f changes of any kmd. 1 hi\ may Iv t-ombined 
With a weather unit, empha^d/ing any aspect that is appropriate 
to yiujr class. 

Buildmg comerv steps* edges of pai^d areas sturttng to crumble. 
I'rack}^ m paved areas, (wealhv^ing. breakdown f 

i ire burniT^ thn^s. i burning. oxidatHml 



Sun heatti^ things, rtemperatuiv char^> 

I ree/mg water, melting w^ater. tfree/mg. melimgl 

Kkint& growkig. (grt^wth) 

Ikrd and inwa-t hatcMtig< j^owiiHC. maturmg. (reproduetioa, 
b^th. ^owthl 

leaves turnmg colors, dymg« fallmg to the ground, (deaths 
(kcompo^ticm) 

TKACMIiR'S M)TE: Be especially aware of the opportunities to 
identify the proceiB?«s: growih. birth, reproduction, decay, tnimitig, 
temperature ehai^*. atf movement, that aiv going on a% wUas the 
particular era/cm* of change. 

ACTIVITY 4: Interpreting fvidenit? erf Change 

When the children come hack to the cLtMiToom al ter discover h^ 
some tfw chai^ anU the way thmgs change, ask them to 
draw !(omething that they saw chai^g m all of itsst^*fi. llow 
does it look nowl lk)w dkl it used to kxA ami how m^t it kx^ 
m the future? 

A4i the chikken to desitibe m sensof>' terms ttw evideiKtf of 
diar^s that they disL-ovcred. llow did the ikad k^avefi smdi? 
Ikiw dki the rocks if. the stream feel as i^ompared to those that 
were on the ground"? These are just two itf the many questions 
that mi^t be asked encourage each child ui intCTpret ehan^ 
verbally. 



ACTIVITY St hisuiver tfv I'ffeet of Sun^Hindrngs on Change 

ft is necessary to expov diildren to the fact titat chai^ k 
natural and ne^-essary. and that (his elun{^ is affected by 
envffonnKntal forces surrounding ibt item that is c*hai^mg. 

lo demonstrate how natural thirds i'hange according to the 
envkonnk?ntal forces that affect them, put some ice in a jiff and 
let it sit in the open aff of the classroom. i>o IIk- same thing m m 
aiea of Iv^ht simlight, w put it ne^ a source d hct^t (not so 
close that ttnr bottle will Neak). Have the children see whkii me 
n^Hs/chan^s first, am) then a^ them to kkntify the environ- 
mental factor or cunditiafl that caused the cha?^. Iliis 
experinn-nt may be dtyne by jnitting two bottkrs filled with ke 
cubes in tlie sunl^ht and covermg one bottle uith Mi^k paper 
and ime with white paper. tHIack and while t^int wiU do the 
same fi^b.) I his will sttuw the childrm that cohtr influences the 
rate of diangir by cau^ang ttifferenci's in heat absorption. 

It is aim quite easy to demonstrate how a livmg natural thing b 
affected by temperature and l^ht. This can be d<me using two 
plants of appro^intately Ihe same si/e m one of the foltow^ 
ways: 

Cover one of the knaves on either of the pbnts with bbick 
paper to show how &ctf\ j^nls cl^nge «vlien deprived of 
hghf 
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Minltsfhi ami tMuc tfui |tljiit% t^n^i louji^j fhi* t(i*h! 

U^tpetJhm* .If UMs ilwni 

/UTiVltVfi: li'jftufii: Saluul Kcviitu* 

It iiu\ Iv .irriti|MijK' ,11 this mw csijhii.h .iikiIIht sUuU 
tfuuip 4jiii'4l fijiurjl Hiiti)!%*M U'v*uivis Ww MUixan}* i\ucstums 

^lul Jul Hi' diMOui ilul n .ui-.l jJI li\ fiM'ir* UK. jninuM 
Uhai Jul tiiMmct iful ilimfivd iuun IhiuhI I»» M^ur* 



ttlut .tft* the !!iinjkj% thjt lUiur m out ttorlJ mffhiui Ivin^ 
mjdi' b> m.ih* ipUnfs. .<n»nuK hjum. jii. finks. jnJ 



^\ %l i Al lUN: 

tit\cn Htf »»pp*>riuniiv ui iifHcrvc ndtufal ihinps. iho ilnMrvn 

4s J pUni. jmnul. rtwk. mitwr^L «tr uaicr. 

<ii\cn itw opp4iifunit\ to oly^tw iltan^c. ihiMrcn 

fn J ujf ui^i iiiiiiliiion utturr lhan a mdn-nudv om*. 

tiivofiihcopptutunity to Itiloul W ork titk-ci ilw diiMrcn Hilt 
ili'iiHirtstfjic ihiff uniti*r\Undm|£ iti ilw K*LitKmship of tuiural 
puKiSws, Mkh av. grimtft. ikaih. tkcAs. hrcukdov^n. hy 
dhW to drau ;i linv f fiMU k'fl to r^lti ticfuvcti it^ms that ihatigc. 



Section A MAN-MADE THINGS Topic V 



C»(IAIii: \lfcr thi^ W\sk%f\ ^U%UUcn sfuiuUI 

IV aiiarc oi thi- ta^i ttijt nun iiNts natural rc^tiiiics to ituki- 
pUiV% in whuh to li%f Mui Illinois ittjt help htm lo fx- {K*jlth\ 
jiii] &iMii<i»ff jhk*. 

Hi' jttjfc of the tj^t tfut jll nun-nuilc Ihifjjis jre Mill natural 
fi'MiuriVs hut luK* Kvn ihanpi*»i in a ua\ ilut i\ mil a natuial 

ptiUVw. 

Ai*l IVITV t: Making! SiiniiMhm|! from Vjlurat Ki*Miuri%'\ 
l*U\ Dough tSo hi*at) 

I iUp Mtt 

2* : cups {Unit 

Small amount 41I iiHikin^ ml. I tH»uf:h wjIcf to make tnixturi* 
the ii>n^%ti'ne\ ii! iJou^li. 

PSa\ mui}!li iT^nii healt 
f iups water 
* ; eup \all 

Mix ami hoii until mH s*. diswihed. 

Keimive Ifoni heat, add 1 tahle^p^uin iiuikin^ oil and 2 
tjhk'vpiHmH alum 

\dd 2 i upvll<uii .ind kne.id until Mmioflj. 

Pu^te 

f eup ^uiur 

I I up liiuir 

I lahkNpiHin alum 

! i{uarl vkjicr 

Mix and i cnik until Man h^like. 

Hitnow. Mi\ m ,M dmp^ Oil nl ( fcnvv i ovet and st4>re, 

lla\e the ehiWren nuke Mimetfimj! tfut the\ ran uw. I his ean Iv 
lUtfif^ ami pasting, of anvthin^ lioni huikJmj: hkuks to a pap**t 
Hen:ht. Ir> 10 nuke leal iIk* touiepl Iful man fakes natural 
prcHfUit^ and ehan^jes ttietn U\ meet his needs, Ulu'n Ihe elass lus 
finished the e\|Vfnnent ahove. have '?K'm di*>4 Uss ihe tolhmm)! 
qui*sfHms 

What natural nhiferuls diil ue start v^ilh and utu're did thev 
V4»nie lioni ' 

Vlhji prcKiAvA du! ^e u%4- lit ihanee the nuun.ds* 

What \fcill happen i<» the nwierul in Ihi* Hem we made iHue 
w are tinted inth it ' 

What v^tiuid happen il ne mvded i!ii\ nun-nude piodud hut 
eould not ^el enough oi the tkiuf. sail. 01 wjicr * 



ACTI\1TY 2: I xplorin^ the 1 htng^ I hat Are V%cd lo SUkc \ p Ihe 
(1iikl \ Man Made \lorkl 

<Hi «fn a iiuferiaK hunt with Ihe vhik^cn to sec ho\i nuiiiy 
dilTer\*nl kinds oi things are nv4.VMiar> to make up ihe 
i-omir jnity. ncighU>fhiHHl. toun. cti)\ hUH'k where they live. 

I *Ae thi' ehikla*n oyiM<k* fof a ?diwi w:ilk smd tf> to tmd out 
him many things are nude ol the lulkmii^ nuienaK: metal. 
pListie. »uod. ^lasv sii«ie. ruh^*r. kmllwr. paper. 

lei tfient either draw pietuan w Usi \onu? irf the nuny tlunnii 
dtM.i>veied that aie made of thi'se matcnaK. I utxiuragc them to 
I eel. IKten. ftnurll. and ItHik al the?** things and to di'si rihi' tlwrn 
in muhi-wnM»fy terms. Remind the i-tiilda-n of the iniporianiv 
id >hartn{£ and eomm unkaf in|c well. 

rKACHKR*S NOTI-: l\m ouiditor experkmv \huukl kiM only 
tSOti minutes iK until the ehildren haw slopped diM.'overing «ir knt 
tnteresi in the ori^ma! purp^ise of the cx|wrk»nec. 

After Iht' class relume Irom Ihe iiafk. llu" lolkmii^ i|ueMkms 
may fv appropriale: 

What kind\(»l things did you f imi ? 

Wlui were soiiH' ot IIh w things nude Inmi.' 

Ilii^ dn viiu think sijnie ol iIk' matenals were ehan^^d m 
4irder to nuke them into what ilH'y aa* now? 

ACTIVITY 3: riaying "What Did II l^sid lo Ik?" 

SiKm pu iures id nun riud^' things smh as hutkiings, earv ik*sks. 
ehair?». pcni-iK. roads, i^ithes. jnd liHid. and ask the children to 
try to l^un- out »hal natural a*souret^ wre used lo make the 
pnuluel. 

ACTIVnV 4: Hemlmein^< tlu- Afiow < oiuvpls mth hramalu 
Visual and I anguage Arts Ai tivities 

Ihe elas\ mm has enough ol a di^.'OKTy resouree l<i iki «uny 
ditleri^ni kinds ol aetsvitje^ over a kmg pcriitd ol mm* that ^iW 
reml<»r4e the i»k'a thai <h Ihe \sofU\ has many things in it that 
are man-made: and i^) all man made things t^me Itom natuial 
fCMiuaes, Ihe lollowit^ an* simH' ni^-vled rcmlureenu'nt 
aitiviiH's ihat may Iv used. 

Dratmlii S Haw eai^i ihikl in a sJunt skit Iv aiuiutal a-xHtuv 
ami sa> Inm Itu'y turm*d lr*mi a ttiv u» a desk, from fiu-ksand 
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WORKSHI-tT AS 
iHdW a hne from left to rtght between items that ciumpf . 




mmtaK u\ j c4f4 tntw mbhcf lo ^ itrc. f mm sunttjeht to ctunp^y. 
I hi* pLi>cts 

I IfiV 

1 tog^f 

Ivin Stjnds with ^m\outstr4«U^*il. 

tofg^t cut% down ff^\ it^cs it to siwmill and tt to 

Sawn^ Opefator sawi ire« ^nd sells lumber to the 
earpenter who 

Cj^ptfntef mdke% a deOt. diair . hou^- 

ibve the eh^fen put on one itr iiMta of llk^H.- %hort U(ti% fitf 
jtfiutlfer ebt» tn the whiuil ur for thetn^twi^ 

^ff llave the ehiklrcn draw a Mitfy picture. I or ^xampkv tet 
them ^ow ho^ the Huiiding bk)ek!^ got where Xfwy are, or how 
paper nude, or how their cSotha^ was made. 

ijm/am^' /Im If children have the nece^uiry i^u^ arts 
9kM%. let them write j story about how a natural resource wa« 
turned intti K^nethinf! that n^n U3u?s. 



TVAOtER^S NOTE: Hh; ol^tii^ in all of thcte acfivitie!^ h to 
develop the ctmcept that: tl) miu^h cO* (Hir world h man-made; and 
1 21 even itHHi^ It H man-mack, we stdl cfarpend cm the bavK natural 
ihm^ for our {^oduct%. 

EVALUATION: 

ciiven the opporttmitv to dK^^ss where mammad:* imnfuct^ 
ctime from, chUdrvn v^iU demtmsirate h>' then itimmcnts that 
they reahAe that at! man-made materials derived fnm man\ 
changir^ nature reMHir^'es. 

i'$i¥cn the opportunity to i^lect man^n^de and natural imnliict^ 
from Wofkidieet A4%. the children witt denusn^itrate their ability 
to do thin. 

Ciiven the of^KNtunity to draw a tme on Workidieet from the 
natural product to the nun-caused/made change, the children 
will denwniftrate their under standmg that a& man-made products 
come from natural reiKHirces. 

iiiven the opporttmity to answier tlm (|u<srkMi: how tot^t d€H-» tt 
take man to uve a natural resource compared to tt^ ktigth of 
time it iaktt nature to make it? <1iikiren win denHHistrabr by 
their answers that they are awanf ^ the ttemefKious tm^ 
necesMTV for a natural re^urce to develop und the very 4iort 
tmie it takes man to cHai^ it. 



Section A INTERRELATIONSHIPS Topic VI 



GOALS: AHer this lesnon chddrcn should: 

Kccug^ii/e the a*lation!diip between the Kving and fHmltving part% 
of their wx>rkL 

Rci-ognize the relationship between natural and man-mack itemt. 
Reci^t/e food chain relationships 

Recogni/e mieraction among tiving and mm-living components 
ol theenviTiMimeni. 

TEACHER^S WTt; In the firM five topas the child has bea^nn 
aware of the ^eral environmental ^tuafion that sunounds him and 
divided thi« ^tuatiim mto manageable, kii^cal study giioupv Topic 
VI, interrelatsonships. wig help the ^-hiM lo put the«e study groups 
into fHoper rebticmshv with each other. 

ACTIVITY I: Uiscussmg Needs 

l>iwutt with the ^.-fiikifcn what they wouki need to take with 
tlHiii if they were gots^s on a tnp into outer spai*e. 

S|:vciflc i|uestk>ns isuch as: do we ncv'd to take some air« w^ter 
or fiM>d? Should we take cl(^hii^. and books?) may be 
helpful. 

tokit <iut to the children that wbat they woukf really have to do 
is take |itst about everything that they wouM need along with 
them* 

in a way the spaa*^ip would be like ths earth because it wcHtld 
have to '*prov^" all of the materials necess^ for life. A* t* c 
chiidiun wliat would happen to the astronaut wben things like 
air. WBter. and food ran chiI. Wouki tl^ have to return to the 
earth and flU up again in inder tu survive? 

A!^ the children how the earth is different from a ^aceship. 

Why don't we run out of air. water, and tuini? 

flow does the earth keep makmg more air. water, and soil? 

TEACHEK^S NOTE: Fhe foltowii^ activity wid he^ chiklren 
devek»p general concepts by u*ing small i^rts of the overall picture. 



ACnviTV 2: Buiykig a StnaU Spa^T^i^ 

fntnt out to the ch^en that the space^ip they are foit^ to 
buUd wiO really not go anywhere. It wii recycle air. water, and 
food. It wiy be wry much 1^ our e^ th. Ilere k a si^>|^ed way 
to pre«ent this activity : 

Let% build a spaceship for a very smaU astronaut We know 
that astronauts are animals iuftt as we are. und that animals 
need certain things. We have discuised tow they need iir. 
water, and fiKui. llow cotikl we tHiikl a sf»cesh^ for a small 
animal that would ptovkle thei« thinf^ on a continuing basis 
once they were put into the craft? 

Let*s perform an experiment to see how this Is done. We will 
see how the parts of our world work together for our 
survival 

TEACNER*S NOTE: llits extHrriment wiS aUou the chiUrcn to see 
an actual sv^em w^iere ttle is being mamtiuned because of the 
in^rrelaik^nsh^ of natural resources i.e,. f^ants. animals, air. 
i^'ater< and soil Tl^ purpo« then is to demonstrate real mterrekh 
tiondiip in a single, direct, and f<kntifiabfe manner. 

Materials needed: tCotl. approxnnateiy $2.50) 
1 (ifh nowl about til" \ 10" 
t fenuk guppy 
i makgi^if^y 

i ^ali pac^kage of aquarium sand 

I piece of Saran Wr^ or non-permeable cleax material to 
cover the top of the bowl 
I bunch 0f Anachi^K 
1 bunch of llari Ittass 

(AO of the above materials can be purchated in a pel shop.) 
Procedure : 

a. I in the bowl with tap water to within M/2" to 2" from 
the topandalkiw to stand at room temperatuie for 24 
hours. 

b. Rinse enou^ of tt^ aquanum sand to cover the bottom 
of the bo»1 wih 1" to M/2" of tJu; matetwl Pul the 
sand mto the bowl. 
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i\ Afidiitr plmts in htink-hc<( m ttu.* sanJ. Uo not he 
iHHiafiii'd it Ihi' pUniN MH.«it! to 'ttU up" the Nml. tu\t 
ttuki* sute thc> .tic pbii'd M) that !li4*rv is \imH* i^pcn 
«^;itcr on the surf Jic. 

d. '\ll*m to stand until the nater ck'ars and p4rfuk*s ^-ttk. 
tAbonf i500mtnutcs.) 

c. ttaa* the t^4» ^uppi s in the !»o«l. kover the tup *nth 
Sdr:ui Hrap. and pLitv n;*4' a ^mdoi% that will prcHide a 
g«H»d souree of sunl^ht. Have a slude 4it some so.t 
avaibhk to prevent the himl irom being owrheated by 
dffeet sunligiht Any pteiv iit eardhoard ^vf paper wtU do. 

TtAClll'R*S NOTK: I hrs evpenment ^as tried in uinneetkm «rith 
the de^vlitpment ul this eunieuium gukle and w:as most sticeessful. 
I he pUnts isen«frated uxyi^n. the gupptes ate ttw kanrs, had hahics 
^-hkh did quite well, and the \%hole system wmked my nk*ciy. 
Iktwever. an> bal^i ed system Ifl^e this can go a^ty. I or evample. a 
fish may dk fr^im old or disease. Things that are eompktety 
umvltted to the experiment may happen. this out to the 

ehddren hctore surtinic mi that they wiU he prepared Uuiuld an 
ahnomuhty tnvur. 

I lie Itillowmg qt^tions may hi'lp guide the children in their 
dts4\m*ry and ohsi-rvaikm: 

^lut natuml rev^tutLes are in our Horki? I his question 
should relate hacli to the ehitdren\ or^mal dtseumy of what 
IS necessary to suppon hfe air. «^ater. fmnl. stnU pkmtK. 
animaK. 

What are t!»e non-livtng and hvtng parfs of the sysUrm wv arc 
ohsi'rvmg'? 

^'herv does the atr cunw from? (i*hi!dren should see huhbks 
rising from the plants duht^ times wtien the aqiuuium is 
expos^'d to bright bght.l 

Where do the plants get the materuUs they need to make 

fiHld^ 

What mi|^t happen tl this experiment were L'ondiu.ted m a 
dark place 7 

What are the fish eating'* 

Wiiuld the ftsli eat (Hher Hsh ii tln'v ^ere m the tank? What 
might this depi*nd on? 

Ii4m k>ng could ea^-h of the animals survive m their present 
sttUJtiim'^ Whai diKs this depend up^^n** 

What wouW happen if we put m many, many plants? 



What wouki happen if we put 4. 6. «. 16. or 33 fish in the 
fish hi>wn 

lk>w IS this httk spaceship like our work!? 

Wliat wUI happen to the kavcs that faH from the plants unto 
the si^l? HeniemtKr our experiment with the small rocks in 
Activity 3. lupk IV? 

Wfhdt hapt^ms to the fo<Kl that passes thEUUgh tfa* fish? 

i on you thmk of thsigs that you have discuvi^red outside 
that may fte simibr to i^hat h gomg on in our spavvshtp? 

What would happen if you took tl« plants out of the w^ter? 

What wouki the fndi he depri^^d of? 

ACTIVITY 3: 1 xphiining lnWrrelatk)nship ^md Survival 

if i% impimant to p<^nt out to dtiklren that while the survival 
needs of the small astronauts tfish) fnd real aiicronauts in a space 
capsuk* are the same i.e.. food. ak. and water the astronauts 
go about survival in a dilTerent way. Because their time in sp^t 
is limited, they carry all food. wat^. and ak necessity for their 
stay in space. 1*hc*y mu^ return to tlK earth befcne their 
aviEutabk rcf^nirces are gone. 

The earth is very much like a space^liip in that evi^y thmg needed 
for the main^nance of life h on the earth and the earth h 
traveling throi^ space and interrelated to the !»un by gravity. 
Natural proceiaes caUcd inter:vlatkntships that start mth the 
green plants and sunfight allow continuatkm of this journey 
withiHtt returning to i»K)ther pknet to "store up** food. air. i:nd 
water. These processes will continue as kmg as the sun shines and 
man does not dkrupt the natural relationshtps that surround him 
and aa* necemary frv his survivaL 

ACriVrrV 4; Revkwlng Necessary Activjacs 

Review with the ehikiren any of tlw Aetivitjes 1-3 that may be 
appropriate at this tin^\ Remember that the intent is to l»reak 
the workl ^wr\ into study groups, not to have the chiklren 
thmk that tlw part!« of their w^rki stand akme. 

tVALUATiON: 

CHven the opp^H'tunity to ans«\'r the qt^stions in Activity 2. 
children will demoniiuate that they understand the rebUonf^ips 
that exist among the envkonmental components (air. water, 
plants, animals. soiH that they see in the flfJi bowL 

in discussing Master A-l. the chikfren will demonstrate thei^ 
understanding of both the natural and man-made processes. 



Section A Topic Vii 

PEOPLE WHO TAKE CARE OF OUR 
NEIGHBORHOOD AND OUR WORLD 



CfCIAlii: After this k-ss4Hi chiklren should: 

K^'i'ogni/e that there are men and women uho cjre fur and 
mainiain the natuial and maii-nude winkJ. and that they make 
tlu'ir liv;;-»g doing this. 

\f»preciate thvw occupations and rcc*»gni/e the importaniv 4if 
each (Hie. 

HegNi lo devektp an awareness ol the norkS iif »ork m the 
natunsl reiiiuries in particular, and other iH'cupat tonal areas m 
general. 



ACTIVITY I: iaScing About Caring l or 

<;o owr the na-aning of tlte term "lo care for/' The folkiwing 
questiims will help: 

lk3W should we take care of ourseWes? We want to be clean, 
well fed. warm, and in good health. 

How would we take care of our favorite toy? We know where 
it IS, Wc keep it Irom beu^ tvoken. We try to keep it dean. 

What do we do to take care of our pets or plants? 

^Mio fwlps us ti» lake care of our classroom? 
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MASTtR A-l 




ACTIVITY 2: icdtmni: \U.iit tfu* IVi«pk* Whu < arc lot the Si-luH)! 

It the iU<^t(Hlun tn the uh«Hil tvLtcs »eU U* Ihc ihiidren. if nuv 
he a pH^ hiea to have hint cx>mc tnto the dav^iMiii and he^ the 
ehtidtrn uitikrstjnd htm he t Ae% care of the whitoi. 

What W4iukl happen tu our eta woom /nefuHil if i^e Jiiin't haw 
peitpk' f4» help take vare it! a'* 

W!ut other ktnU^^ 4»f peopk* do we know ahout \%ho help us take 
em* of the nun-made ^ortd ariiund uVf 

ACTIVITY 3: t \ptonng Other C)eew|>aiions jhat Involw taking 
Care of a P^rt ot the World 

V\in$ okl maga/tneii or nei%spaper^. have the ehitdren eut out as 
many pk'tureii as they can tlnd of people working. Remind it^ 
them how they hjvt: kamed to divide mIormatKHi into i4udy 
gfoup%. i^sk the ehiUren to divide their piitua^s into groups of 
peopk who m eanng for S4>mething cmechaniev, garhai^* men, 
street L^aner^. road repairmen, winik>w waidiers, doctors, ntir^rs 
parents, eamp v-oun^-kus. gardener^, farmers, forest ran^*r<i, 
eusttktians. polittiTfw'n. firemen, /oo keepers); and %vtH> aie 
pcrft»rminM wrvi4*e or producing something <l^cklayen^ 
mailmen. » mkers hutchers. factory workers. taik>rs« and saWv 
men). 

Have the children devebp a Lvllage w buUetin board of men and 
women wlio take care of their workt This wouki involve only 
tho«? pk'ture). of peopK* who aie carit^ for somethmg. Let the 
Litildren wt>rk in groups and each do a section of the df^ay. 
Seetk>ns may he: people who take caie of our world; i^ple who 
make things, and pei>pU* who perform iiscrviceti (such as teaching, 
selitng. and deliveries l. 

i na^urage the children to ohierve <iomeone who t% taking care of 
some part of titeir workl and be abk' to conH! hati to the 
ekivtfoom and tell the other chiklren about it. ThL< may happen 
owr a tong period of time, from these observations it may be 
appropriate to devek>p a IKt of peopk* wlio uke care of their 
actual i^rroundmgs. 

ACTIVITY 4: Cfotngon field I rips to f ind Out About Heopk' Who 
I akei'areof lliings 

If a fiekJ trip is planned to a fire hou!«e. poiiwv statkm. or farm, 
thin series of k^sons may well fit into pre-trtp and post-trip 
activities. 

ACTIVITY 5: I igurinsOut a f*u//k' 

I'sing Worksheet A /, ftavv the chiklren cut out and put together 
the pik/jLks that match a persini to his occupation, this 
wt^ksheet IS designed as a pu/vk because thenr arc some 
occupations that the chiklren may not Ik aw^are irf, lliis 
worksheet is more of a teaching aid than an evaluatk)n tool. S 

I lave the children discuss those occupations shown in Worksheet 
A-7 that mvoive taking care of natural nrsources ^d the 
mam-made work!. Have them figure out which of the following 



tttfcs might apply to natural res<Hifiv W4)rken; fish protector. 
gardi*ner. fiHcMer, air piMlution tester, and retW* atlkvttft. 

Help the childa^n to scv that there are ttuny cHvupations in the 
fk'ld of envtronmenlal pn^tecti^m or can*, and that because tlurnr 
are so many pc\>pk' i1i the world, peopk must consuntly Iv on 
the akrt for tiatuiai rcMturce proHc*ms. 

ACTIVITY 6: Helping to I akc l are of the World 

Ask the chtldren how they mi0\l help to lake care of their 
wiwld. and what kinds of things they might do to ^i»w peiipk* 
they eair. 

Have the chikta*n gt> out the school gntunih and each pick up 
one p»ce of paper. It dcHrsn't have to be wry lar|^\ ClK'Wii^i 
gum wxappers and thii^ of that nature are fine. When the 
chiklren come hack into the room, have them ^eU a mayon- 
n^sc jar filkd with freiOi waa-r from the tap. After this, have 
them put the trash into the w^ter and ekise the top, SmeU the 
w^ter again eadt day until the point has been made that trash 
really doex alTect %^ater. 

Aik the chiklren thew; questk^s: 

If there are enough trasii men and fstreet ekaiK-rs to py 
around, why do we still we litter «md trash on our k-HooI 
grounds? 

Would you rather M?e the city or county fgpeml money on 
more trash tnen or on uiure parks and pfaiy arear.? 

How can all of us help to keep the places where we live, 
kram. and play c^*an? 

The effects of Utter may alM be $hown by ufsng the bean seed 
and *omc good pottii^ soil as in Activity 3, compared to a 
bean fieed in some soil that is about t/2 litter and I /2 soiL 

EVALUATION: 

iih^en the oppc^iunity to answier the question: "Who hetp.s to 
take care of our man*macfc wtirld?** chiklren wi8 Mentify those 
who are a real part of the child*!i world at^ are truly "care 
talented/* 

When L-hiklren are asked, after Aetivity 5 in this topic, to 
i<k*ntify those peopk; who help us take of our natural 
a-sources. they will demonsti^te their ability to recogni/e those 
oceupatk>ns. 

Ciiven an opfK>rtunity to he exposed to an area on the school 
grounds or in the school that has titter, t!» te;^her will see 
childa*n demonstrate theb awarenejw of rei^HmsibiHty for i-aring 
for the environment by voluntarily pkking up litter and 
depositti^ it in a tra^di container. 

(iiven the opportunity to see hhflm diikiren use paper and 
havmg to throw it away, teacters wiU observe an increased use of 
trash cans and a decrease in the number of times chikh-en throw 
paper on the floor ground. 
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4 ut nut tlw pu/<;:k? pici-e^k and asscmhh; {he pu/zW matching the 
Wicker ^ith ht%H4trk. 




Section B NEEDS Topic i 



GOALS: AI'Kt thh» Icssiin diildrvn >tufu!d 

He auafv 4tl iIk- tiiwl ilxM human tvtngs fuvc iW4) kind> oi 
ncrcds piiVMLjl jikl iriiuifkMui. 

kmm tlu! the ttk'^ustaininf; i»r physKvil ncvds arc hkHl. air. 
filter, shelter or prouvtti^. and land >pjkv. 

Know thdl fiHid. uir. \*ak*r. sitciicr ^id or pfotCLlKin L-onic tnim 
natural r«sour4*c\. 

He a^iitv of la^t thai a lupp). Uralthy life on this planet 
depends upiin nK-etin«; both rh\ si^al and emodonal needs. 

Kmiw thai need% are oiien i itetreiated. 

TFACHtR'S .NOTfr: Hcskw lopjk il. Meaion A. "Ijvsig Ihw^s/' 
^%1lh special emphasis on the needs that ail living thij^s have in 
eomnion. i.e.. fo4»d. water, aif, j.id the need to move. grow, and 
repnulue'.*. 

ACTIVITY I: Identify mg Needs 

Alter the jiHive re.iew. ask the 4.hikla*n the fi^ilowtng questions: 

Wliat other kinds of needs do aniituls have? Let us take a 
liHik at ouhselves and si'e jt can think of n^d^ diat \%v 
have thai are not realK iieeessary to keep us alive, hut may 
well he neeessar> to keep us happy* 

1>4» we need trtends'* lk> we need k>%e? 

Do need spa^e to moH'** l>o we need to play? Do we need 
time to think and be ereative? Do we need to karn? l>o we 
need to share? 

TEACHtR'SNOTt: The deduetive approach may be sueuNsful in 
pre\entinj£ the«a* questktns. I or exampk*: 

What would we feel like if we had no friends? Do you think you 
coukl be very happy if you m-a* the 4>nly person on earth and 
had all the food. ek»?htng. toys, and money that you could ever 
want'* 

if the the alnive situat^m shouki arise what would you \iisli for 
most? K'htldren's answers to questions of this type may v^ffy in 
that they will mention partiiular kinds of pe«>pk". i.e.. parents, 
skiers, toothers. IrK^nds. and pets. All answers, hov^ever. shouki 
he in t}w pcopk* catefsory and will give you an e\ceSent 
opiHirtifnity lo point t»ul tlwt. without othei peupk* to share 
thm^s ttiih. matCftal posse^^ons nk«sn very Itttk*. So friends 
shouki h4* considered Ixith a need and a resourLw; 

ACTIVITY 2: Idi-niifyin^ DifferenLX's Hetwcen Needs ( on- 
ve n k' r.ces ( omfor is 

Now lhat the children have e\pU>red tite kinds of human needs, 
have them identify or ikiine the ^otds "mred" and "comforL" 

I or the purpose of' this dSMrussion. a iwvJ is simiethin^ that is 
absc^utefy necessary for physic;il and emotional survival. A 
amifiirt is M»me thing that appeals to pcopk. may njake life 
easier, or may give pkMMin*. hut is mit absiilutety ne^^ssary for 
sytvival. We tTiight L~all these happitiess needs. 

ACTIVITY 3: Makm: fk-dskm^s About Needs and ( omforts 

i'jang Work^iL-et H-l. have the chikiren cfoss off or L*okit over aS 
of those things that they o>uld get akmg without. 

TfcAC'HER*S NOTt: Wcwk sheet H-l gives teai hers the opportunity 
to find out whal students thmk is necessary for survival as wvH as 
happinen^s. It is important lo note that n*.any L-hiklren wiB view 
things i^c toys, car*, and other things as absolute need<. The 
oh^ctive here is to help the child^^en to iieaime aware of the fact 
that the real needs ate play and movement, leys and uirs aa* th^* 
lhmg^ that nun has produced to help meet the needs. 
O 



t imiinuing the us^- ot Worksheet H I. have the chiUn-n put an 
t\l inside* those bt»\es lhat picture a survival ne^'d and an t<» 
inside thow* bo\es that depitt a happiness need. 

No\i ask the cliildrcn il they can put a prioniy on the needs that 
they have Klenttlled. Which of the thmgs wv have identifk-d as 
need^are more imporunt? I ess important? 

IliACHtR'SNOTK: I he cxerciM: abt)ve Mil lie L'ompktL'd m 
difleant ways by different chikiren. A chiki lives right nest to 
a grocery stoa- may not see the reiatmnship between fcnid and 
transportatk>n as readily as one who iiws far enough auay fr^mi the 
a-tail food market. Use this exerciM: to determine what the t-hikl 
perceives as a need, and go on friwn thea*. 

ACTIVITY 4: < bmbintng Happiness and Survival Needs 

Pomt out to the children that a happy lif*: depends upon a 
proper combination of the thhigs needed to eat. dimk. and 
fwathe as wt:\\ as the things that make them happy. Again, some 
dedui live exploration may be helpful Iwre. Kxplm* the need for 
space. 

Sink out an area cm either the fkior itf the cla.<«room or out m 
the school grounds that is 25 sqiKtre feet. The shape can he 
anything from squaa* (5 feet by 5 feet) to ivctangular. jusi as 
lot^ as a particular anujunt of space is identified and defined. 

f lave the class «t aiourul outskk the defirwd space, and hau- one 
clasK member at a time get up and sit in the marked out area 
until there is no more room for anyone. Have the children tvunt 
the number of peopkr m the area and divkk tlut number mlu 
if^ amount of squaa* feet. This shoukJ cxime out to about one 
*tquaa* foot per student. 

TfcACHIiR^ NOTt: This may be an e\a-Uent i^pi^tunity to 
introduce tte? word ffopukiiM and the term pofmbtioft dcmity or 
number of pcof^e in a given anu^unt of land space. 

Ask the chikian what they like or don't like abtmt fK;r^ in a 
situation wljere they only haw a limited amount of spaL*e. 

M»e following i|uestlons may help to make the jH^nt: 

What kind of things can you do better in a crowded area? 
il alk. keep w^arm.1 

What kind of things wouki yuu not be aHe to do if you tuid 
to stay in th^ situatkjn. assumti^ that you would he aNe to 
have IckkI. air. and water to take caa* of basic survival ntvds? 
t< oukin't move or exercise. wouU get sine, coukin'f play. Ik* 
down, or go to skep.l 

What would happen if we coukln*t have our air. food, and 
wafer brought in? Would w have enoi^sh spaif to grow 
food? WoukI enoi^h rain fall on this anK^unt of space to 
enable us to meet our water needs? 

l>o you think our behavk)r tovb-ard each other might change 
after a perkxi of time in a crowded «tuatiiMi? (There may 
have already been some pushmg and shoving as your diUdren 
start to L-rowd hi to a small ^ace. It may be appropriate to 
u«r inckients of this natun? to emphasi/e the point that many 
pet>pk' crowded into a small spatx' may cause a changL* in tlie 
way they ta*at each other.) 

Ask the children to note the kinds of Qtuations where ihev- 
most tifieii observe misbehavior. Aa* these* ^luations 
ca)wdcd or uncrowded? 

ACTIVITY 5: Lsing Mathematks to I igurv Out Space Needs 

A math opportunity: This is a very good importunity to 
introduce or use some aver^^kig and measurement ledmiquesin 
connectk)n with this knison. 



WORKSHEET 



i okir tfu* th^n|^ you couH do ^hhitut. Put an (X| tnMdc dio«tf 
bo\c^^ th^t pkiuft- A <iurvivul nifcd and an <0) ilH>«r bo\«:^ that 
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iftvc the i'hdilrvn ihc opptirfuttity to uotk on wry real ^ord 
lUiH mu^'h spjiv dit ti^f lu%v ill iMit cia^HifHiin fH*i person? 

No. 4»f S4| ft 

< length \ widttu 1 1 /per Mtn i uMtn ttt ^ ink ) 

No. ll! iHfiipK- m 

iioH niUkh spuiv do ue hjw per perMHi im our pla\i;iiHtnd? 

Nil. Ut M| ft 

m pUy area , , 

U!«: It at line ttnie 
IIk* t'olkmin^ nwasurement leehnique^ may be he^fui: 

leaching chtkiren io pace u^ani^ ^*t theory (5(ee f tgure B-lh 

a. Mark oil an area on the schimf grounds that w l(KI ft 
king. Iliis i> a number line. 

b. ilave ench ehtki brin^ a pencil and i»omc paper tu utite 
on. 

c. Have each child walk from one end of the number tine to 
the other. C bunt the number of stepK and put this down 
on his pupk*r. 

d. Adcdw fo!kmtn|;4|ueslK>n<(: 

liott enany \ei> of your steps aa* in a 100 ft number line? 

iloi^ f jr du you fH> with each step you take? 

I , Number of steps ^. 
formula ^ ^ ^ No. ft /step 

ACTIVITY 6: I \plofing the Need for I ood 

Have the ct^ldren recall Activity 4 where they were crowded 
into the iimali area and ask these questions: 

Suppose there were 30 peopk m the area but only enougji 
food for 25 peopk. How wouki this affect the group? 

WouM the whoKr group have krss to eat than they !diould. (Mt 
wouk! they simply decide to sctect 5 people and move them 
out? What it there wea* no other place to go? 

What might be the situation in the space if the animaU were 
rats or J«»gs or cats? Would they Fight for the food? Would 
the weakest member of the group suffer the nujst? Would 
they (kcrease their own populattc»i? 

TEACHER'S NOTE; Must animals naturaOy control their numbers, 
and this control depends entirely on the anH)unt of food and otiwr 
resources avaibbW to the particular populatiosi. Human bcmgs, on 
the otht^r hand are abte to solve prohkms in a way that m^ht 
benefit or he for the grnwi of the whole gtitup. if these pfol^*ms can 
be identitted and peopkr are wilbng to put forth the time and ei^rgy 
necessary to solve them. 



ACTIVITY 7: How Much I ood IXKsOne IVrson Need? 

I OiHi rciiukements fi^ an mdivklual ahiays depend on the 
anwunt of energy used by that per?*on per day. If a chtkJ is\er>' 
active or has a h^h metaK^lic rate, he wifi bum up mon? energy 
than one %Ho is mit active or has a low metabolic- 
energy using rate. I nergy is measured m colorks. Cakirivx aa* 
units nwasure that tdl i» how much energy has been used. 
They are like feet. iiK'h;^. and pounds. 

TEACHERS NOTE: I he technical dellnition of cakirie is tin: 
amount of Iwat required to raise one liter of water ta littk ntoa* 
than a quart) one 4kga*e ccnt^ade. 

The aver^ child in the third atui fourth grade will need about 
2A00 cakMles per day. Ask the chi^ren to Hgun* out bow many 
calories they anr using fNfr day. Use a cidcf ie/food chart and have 
each clasii member list the kind« and approximate amounts of 
f(K>d they eat for one day. I ftgure total calories and then avcr^^ 
them for each dass member. Have the children compare the 
anK>ttnt of food they eat to the amount of activity they have. 
fomt out to the children that each person wjfl vary ui the 
amount of calories they need, since indfi4dual calorie a*quia*- 
ments depend on basic metahotic rate and amount ol energy 
needed. 

F€HkI y&hie: Not only are proper amounts of food necessary for 
energy require n^nts but food must also have materials that 
enabk the body to grow and function property. 

Essential substances in all fcKMls nichtde carlK)hydrates. fats, 
protems, mmemls, vitamins, and water. 

Tlw fo&owing list liiows how the bcKiy uses each of the above: 

Ciffbohydrales and fats-Fuel fat enc^iy 
Water- Body structtire 
Proteins -Body buikiing (musdes) 
Minerals- Bones. bkMHi. glands 

Vitamins- Regulators that help control the u^y our body 
works 

How do we know we are eating the rtfdtt kinds of food? 

A good gukle to proper nutritiiHi and one that fits into the study 
group format is the hai^- four food groups: 

1. Mi& and milk pnulucts 

2, ^*at« poultry, fish, or eggs 

h Bread, Hour, cereal (whole grains) 

4. Fruits and Vi^tables 

If one eats food from all of the above groups in the proper 
amounts he will have niiat is calkd a talced ^et - that is. one 
that wifi surely both the body's enei^ needs and the materials 
needed for growlh and pii^*r functioning. 



AAV ^rUP^ LoiUL F=iT 




U foo' r&f^ 

i igurc B-] 

ERIC " 



Ti*:ACHf*R*S ^THi Tsc Miy trntehalfi or inft^matton av^bMc 
and appmpruu* tci help chikifen un^ffiUnil %^hy thvy need food 
;iih1 thff kinds ^ind jitittunK nivdird. Si^;gestion« uvuUi include 
!i4.'kn«x curriculum gukks un health, as hcB as informatim and h«^ 
from the school num* or phytocal cduciition icachcr. The imf^tant 
thing here \s to hjve the chiklren become aware of the need for food 
In the proper amounts and kinds. 



ACTIVITY «: I \pkmng the Need tor Att 

lifod taken into the body is a«.-tualb burned iusi iikc the gas in a 
ear or the uood in a lire. Anytime somethtt^ bums, it a\)atres 
u\y|N.*n from the atr. ilte foUoiiingevperimeiit uiti idiow this to 
the children. 

Proeedure: 

Ligfit a eandk and put a uLiss o^-er if until it goes out. \^ 
tlte chiklren what happened, ^liy dkl the candk go out? 



breathk^ As air t^ us^ we ^ke another Imath ^d reptenM 
It. 

I he amount of air needed '» tike fiHRi in titat it depends upon 
the amount of fud (food) being burned and this depends tqian 
the amount of work we are dok^ 

the children: 

ys'hy do you btvathe more often and harder when you run 
than when you are sitting still? 

EVALUATION: 

(;iven the ^H^portunity to answer the queslKNi: What are two 
thkigs we aB need? children wiU demonstrate their awarct»!» of 
phy^cal emotional, or psychok^ical needs. 

Given the opportunity to duKisc between true needs and 
comforts, chihlrvn witt <^ct food, air, iqiace. and waurr as tnie 
needs and other things as comforts* wants, pkrasuies or whatever 
Wrm ^ satisfactory to the teacher. 



Height the candW and put the gkiss h;k;k ovtt It. Just as the Gi^'en the opportunity to ans*Wer the question: why do wv m^ 

llinic ^!2rts tti go doun, tilt the gUt!^s up and aHow more atr food, air, w^ter. s|iace? diildren wiH demonstrate a knowledge of 

m. fhii^ uili allow the flanw to hum brighter. This is ld(e facts that are appn^priate to their kitfnii^ kvel 



Section B NATURAL RESOURCES Topic li 



GOALS: After this k^m chUdren stiould: 

Knou that natural resources faU into seven haiiic study groups or 
areas i^hii:h arc air. water. plants. ;iiumats. minerals and 
mineral fueK. and land spave. 

Ik* aware of the relalk^nsiiip that exists bem'een natural 
resources and the phvtdcal needs of man. 

f la\e a stronger unikrstanding of the intcrrelationdiips rniong all 
natural resources. 

Develop an understanding of the word rcsiHinv and tl^ 
diflea^ncv {)el«ecn natural and other resourcev. 

ACTIVITY I; Understanding Wise IW of Resources 

I he development ot a usr concept with chiklnrn f^arts by 
using Mtnwthing ^ith which they all ^ familiar wmds. Point 
out to the chiklivn that language? is a very valuabh: and 
important rc^iiurce. and that it shoukl be used Htrll. A^ the 
foikuving iiuestums: 

\\hat are some of the uays that we use our language and 
words? 

Shani^ ideas, communicati^in. kaming from the written 
Hord. expressing our feelings and etnotkms? 

What ways nughf wc words unuisely? By talkit^ when 
ue shoukl he di>ing something eli^ or by saying somethii^ 
unfair tha' may hurt someone else's feelii^s? By ^^Titing <mi 
the ^allsof buildings or on dei^s and chairs? 

Tt ACTItR*S NOTt: It may be appropriate at this time to review 
Scctltm A. lopk- f. Activity 3. ''Sharif^ Information*'. 

Witat other kinds of things do we havv that are m>t rcaSy 
pn^dui'ts or obNrcts. but idioukl tnr valu.^. 

TirfU': lime may Ix' ime of our mou important resources. Are 
ttc uvinj: our time udl? 

Frii'fkJs: How unimi^rtant emythti^ would seem without 
other pcopk to share things ulth. llow do wv use ability to 
inakv peopk happy? 

Lavi" I Hi i^c spread our love around? Are we aware of the 
importancv of having pe^ipk tove us? llow do wc treat the 
pcivpkr whom we kive? Wluit makes us tovc somecme? 

ERLC 



ThDUf(hts: IX) we use our ability to thotk as best we can? What 
are some of the ways we use our thoi^hts ^^isely and unwisely? 

Res(nirtes: Ask your chiklren to <kfme the word resources, 
ilj^g kkas above, help them to dcvck^ the concept that s 
rtsuune is anything that is avaibbk for valued use or has human 
utility. 

V^liat other kinds of things <k) we have to use? 

Review the needs of living thbigs with the c^iildren and a«k th«m 
to list the things that they use to meet tiK-se needs. Workidteet 
B'2 is suggested as an md in this effort. 

ACnvrrV 2: Hxplormg Tl^ngs That Are Usd 

c;ive each chtkl a copy of Worksheet B-l 

Itave the ch&lren keep dte idieet f 2 to 3 days and as they go 
about their daily routines, have them list the thii^ that they use 
or see being used to a^ompl^ the activities Ssted on the 
wiMk!dieet. f\)mt out to the studems that this asi^ment is a 
basis for di«cus»t^ resources in general^ and that they can put 
down as many or as few items after each activity as they want 
to. 

The pur|:H>^ of thb e\|^rati<xi and discovery ;H;tivtty is to 
reinforce the resource -use relati<Hiship and to give the chiklren 
an opportunity to think about whete tl^ thirds Utey tise oom^ 
from and the way they are developed. 

After the chiklren have compfeted their lists, discuss the 
discoveries with the whok class, and encourage the students to 
fill in on their worksheets new thoc^ts from the discus»on. 

ACTIVITY 3: Discovering Wf^re Resources C ome f rom 

DefiRc the word natural as something that occurs without man*s 
intervention or is a product of a natural process. 

A natural resource is something we use that ocvurs naturally, 
without man causii^ it to occur. 

Uskig Workdieet B-3. take the chUdren on a ^ort wa& anmnd 
the school or through the ctimmunity and have them rediscover 
some of the things they use and try to IKt them next to the 
natural resource that was uned to o^ke them ix to make them 
work. Son^ items wiB be put un^kr i^veral natural rescHUcet. 
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the ItM. 

tiiwu^ftiaa 4fkl Munc cxvclkrnt fcavhing opfHutunitti*^. i iir c\jmpk\ 
what it A iiidd %hiHjld finti Minwfhin^ nu^lc «ff pUMu'' It uiU not hi* 
iihvKius tit ihi* 4'htlJ uhi'tir ptaNtu 44fincN Irom <h nluf njturjl 
rc^^uK'iN m* UH?«I to (thHiiKv It. M4n> ansvii-rs to thcw qacstfons 
k:;ifi ht? foutid m the tihr;ifV unAri "1 mt^ of WiHid." "Ilo^ Steel i> 
M^/* and oilurt attKWv !h4» t-fityrcn thv 4»rp^>rtunity to 
ansM«:r the k%.s obvu»u% qmrstHms by duinii j lillk- u'wafwh into the 
matwr. I lurour^igte thctn to uw chi* pfobkm-solvtui: appnudi. 

EVALUATMIN: 

(ffiven the opiHtrtunitv to defttw thv uotd A^DfH^nv. the i-htklreti 



uiU ik*imin^trjtc an a^^iuss at the fait that a rcMHine t% 
anything that has hunun utHity «>f value. 

liiven the opportunity to define the term iiatismi rt mmnv. 
c'hiliifen mil iSetmmvUaie their knowk-J^e of thi* lait (hat 
natural re^ourkvs are thonr ih'w^s that oivur naturally and anr 
u^'d to susiatn life. 

Ctnen the opptirtunlty to eompkte WorkfOKsrt!^ H-2 and H-3. 
ihUdft'n hHI pertbmi tlww U^k^ to the satUfaLtkm of ihek 
teai'her. 

Wlwn asked to put the natural a*Kaurcefi into Mudy groups, the 
ehiklren ^111 denuHi^tr^te their kmmkxlge of the f^t that thi 
natuial resanin-eN are air. water. animals j^^ints mtneraU 
and land %paci*. 



Section B Topic lit 

CHANGES IN NATURAL RESOURCES 



GOALS: After thi% kv^in thddien dtould. 

l^nder^tand the environ mental effects of natural reiunirtv u*a* 
that involve^ changes th;*t aiv not eautMfd by man but ate a p;tt't 
of natural process 

iinder^tand that man made chant's often have the effect %^ 
removing matenal from the natural re^iouree a*M£rve and that 
the^ changes can be physical or chemkal. 

Uiuierfitai^ that there is a liimted amount itf matter and that it 
tmx%i be recyckd m older to have enough natural n.'^ouree^. 

ACTIVITY I: Disivvenng Wliat Matters Most with MatUT 

What matters nui^t with matter ts that it i\ fmite there is only 
%o much to go aiound. 

nil three or four cWar drinking gLi.sse<i» uith different kinds of 
material dirt, marbles, sandpapt^ anythmg will do as king as 
it is matter. PLilv the glasses m fr<mt of the room and afic the 
ihlklren what all four things have in LXtmmon. What can be 
about an of them' IK> they have weight, and do they iKX'upy 
^pace*? 

Defme flatter as anything that iK-cu{^e« tfiacc and has 

weifzht 

ACTIVrrV 2: L'ndi*rstandmg HiysicaKli^fiiges m Matter 

Phymal change is any change m si/e. shape. c\y\k%x, or te\tUR*. 
with the ba^ naturjl product «u matter remamif^ wfiat it uas 
to start with. 

I sin^ m4>di*lmg cUv. have thi* children make jnythmg that they 
want to s4) long as it wtfuld he uset ul to them i»f to someone eke. 
PenctI hoklers. pa|H.-r weights, or ash travs uiU do. 

When the children have fmishcd. ask thew questions: 

fktw dul vou change the clav 

IHd >ou citange tts ^a/e. shjpe. weight, texture ' 

Is it %till cLty ' 

is clay a liouid. a s4ilid. «)r a gas ' 

IkH's the cL> hjvc ^eigh! jnd ncLtipy spjiv ' 

What will happen tti the clay when lie are (imshi*d uith it? 
< an It be uwd again * 

Ikiw do we change wihhI xnUy the things we can use? 

Ask the chtklrcn to kn^k ari^umi the cbssKKtm and find things 
that were once a tree. IK*<iks. tabk^. chairs, pencils. pjper> are all 
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good exampks. Of all the«e thmgs, whkii cme lias changed the 
nuwt? Paper? 

ACTiVITYJ: M;^mg Paper 

Materials needed lor each 4" \ 4" ^heet of paper 

too wooden matdi^tkki^ or pkars of fioft wtHni the !a/e 
matehmiekiw 

1 glass jar that will hokt the matchxticiis and bkaih, and will 

fit into the c^ee can. 
I piece of wimk>«r screen^ 4 4 " 
I <me-{HHtnd c^ofTee can 
I cup of laundry bWach (with c*hlortne> 

PfOcvdure: 

a. Rre^ oii all matdi heads. Take them outside and burn 
them or otherwise dispo^ie of them in a safe manner. 

b. Place matchstk'ks and I cup of bkach iti\^ and put cover 
on jar loosely. 

c. Paint coffee can flat Wack. <This will c^se the feactkni to 
ocvur fa^er«) 

d. Pbcx' iar inidde of can and cover the top of the can nith 
the lid. 

e. Place the can m a sunny spot lor 2 to i day<&^ until hoikI 
HK-rs to hi' su$fH*nded in the solution when the |af is 
sl^tiy shaken. 

f. ttTien the whtik solutkm f% filkrd with fiber*, stir tlur 
sohitksn with a stick |o k>OMfn any remaining fibers from 
the matchstickv. 

g. l\ing timgs. remtm the matchMicks from the ««oiutkMt. 

b. Aikm the ffl^ers to settk to the bottom of the solution. 

u Very slowly pcmr off as much bleach as p&K!cibk\ Siinw 
fillers wilt be knt but thea* should ktifl be pk'nty kft to 
make paper. 

I. Add one cnip of w-jter to iIh' fibers and diake until aU 
fibers are in 9iuspen«aon. 

k. Alkiw lihi*rs to settk' and pouf olT ''rinMr" water. 

1. Add another cup of nater and sliake again, until all fibi'r^ 
are »u^ended« 

m. Pour the siiluinm tntii a flat pan that is iaige enough to 
hoW x\\c 4" \ 4" sc'ret*n. Slowiy nu^ve wteen around until 
fibers haw c'«>mplcfefy ttncfed it. 



fi, (rently 1^ th< %cmn <Nit and place it In a u-arm <not airy) 
tibi-tf to dry. 

o. \^lien thtr mjtvfiji df>'. !iii*ni{Hf inw fcnify with a 
fifij^emaa until it comes away ffcm the scwra, then gently 
remcw the cofnf»k^ sheet of • 

TEACHfiR*S NOTIr*: Regukr bleach Is about 5 percent sodium 
hypoirhkmic. if the v*hMren do this experiment, make iwe that 
tl^ do not get tl^ Neach kito tt^ mouth cf eyes, and do not 
Neathe the fumes for a long period isi iitM. 1 or thkd and fourth 
graders, this may be a teaeher<entered demonstration rather than a 
student activity. 

Phyf^^l chan^ uniaiy do not ha%« U» same kind of effect on 
the environnwnt as do chemical viianises Isecause tt^y aic fea&y 
only a rearrai^ment iif a naturaiy existing mateHal. 

I lave the chiKlren look at the fibers in the sheet of paper and 
point out to them that even tho^ the ^-ood has changed form. 
It is still baiicatty wood that has been rearran^. 

ACTIVITY 4: Ihidcrs landing (liemical Conges: Mi^b^ Charcoal 

Chcmkal chains are those that acti&By remove a natural 
matetial from the resi^utee hank by converting it to energy, or 
cause a fniiK*riai to form that ht «o dtfferent ^td so strong in its 
constrtK lton that tt may not go hack into the natural cycte for a 
very kmg time. 

it may be appropiiate to discuss atoms and mofecules with your 
students at this time. This dectiton wiU di^pmd on tt^ science 
curriculum schcduk for the school isystem and the teacher's 
assessment of the n^ad^iess of the cNldren. 

("harcool i% made by the bumii^ of wock) m a situaticm >;i1iere 
the amount of air is cimtiolkd. There » a very good opportunity 
here for a «4Kial studtei^ ksson. 

The production of iron in this country used to depend on the 
product»n of charcoal. Why dM they use d^rcoal instead of 
coal or wood? Why is charcoal used for grilling food? 

Charcoal is macfe by a man caUed a ^^coai Iwner, 

Prepare an overhei^S transparency from Master B-l and e\{Main 
the production of charcoal to the diildren. The foUowing steps 
may he used as a guide: 

Wood, generally hardwood, w^s cut into le^ths of about 
four feet and ^cked m a circk with a bote left in the middk. 
This sanw proceduie was followed on the second bvel of ti^ 
charcoal heartn (I'ran^ A). 

The whole thit^ wa& covered with leaves ami dirt except for a 
hok m the very top. Thi4 hole was used to control dte 
amount of air that was aHot^ to get in (Ffan^ 

The fire vras started m the center and a&iwed to bum very 
sk^wly. The charcoal burner's job was to keep the fire ^rirtg 
and to control the amount of air goif^ into the fht (I'rame 
C). 

After about 2 we^s the wood was turned to charcoal and 
was ready to be transporusi to tl^ iron furnace for use in 
makhtg ^on (1 ranw D). 



TEACHER'S NOTE: Thm tfe several t»ruvities d^t may n»ke dib 
matetial nuiie n^aningful to die eh&tim The most imports potot 
to make is that there was a definite rekitionslilp between trees ami 
iron production. 

Mathematics pn^Mem n^y be develop^ fVom the foHowii^ 
infonmition: 

A cotd of wood is a frite 4 feet h^. 4 feet wide and 8 f «et 
long« 

It takes 1 2 trees that are 24 feet h^ and 8 hiclies around to 
make I cord of wood« 

It takes I cord of wood to Rud»? IS budieh of charcoaL 

it takes 180 tH^b ctf dtarorai to fmnluoe <me ion of iroti, 

l>kcusston pointe: 

I- oergy given off tt^en dutrcod is used is not recyclable but 
the actual matter that ^Mie up tf» wood faL The carbmi, 
hydrc%en« and oxy^ lue chafed and put back kkta ii» 
envirtmment as either smcrite of ashes. Natmal piocesses then 
turn this matter back into wood material and {^tosynd^sb 
stores more energy in the wood. 



'reACHER^S NOTE: The activities above ate examines irf how man 
has chan^d parts of his ecvkonmeni to meet his needs. It is 
in^ortant to point out to the chtklrett that man dua^es things very 
fa&i. If the dinttte f^ts too ookl for him he sin^ into a ear or 
plane and nu)m on. or goes into a teatcd buikteig, or puts on a 
cmL AB of these sitetions lo the fmri^em of behig coU require a 
tremendous use of natund resmuces, whereas natural dta^ 
through id^tation occurs rath^ slowly md, from our pohit 
view, much more tr^icafiy. i-c^ exan^ie, caribou ^e mlgntii^ 
animak. tadi year they mu^ mot« from me range to ^K)tto- hi 
order to meet the^ needs, tf , for s(»ne reasm« they w«rc deprive of 
the abiUty to move, there woi^ lie a few hidividuals hi the herd 
that would be alMe to tuier^ a partkuiar set of condittoos where 
the h^d was kKated. These btcUvidttals wotdd be more likely to 
ajrvive and produce ofTsprb^ which wotikt. throt^ heredity, have a 
shnifair u>terance f<» these condlttoiis. Ov^ a kmg period of time ti» 
animal woukl change but the resources would remain the san^. This 
h not the way of man. fie ch^s^s very slowly, but can d»ii^ 
resources very rapidly. 

EVALUATION: 

(Hven the opportimity to <tefh» matter, chttdren wiB cay or 
write "matter is anything tt^^t has we^t and occupies si^cc." 

Given the of^MH-tutyty to observe cbemic^ and ^yffi:al chiefs 
sekcted by the teacher. diMdren hAU t« aHe to difS^entiaie 
between the two atKi to describe the oivhonmental imf^icacions 
of each kind of chan^ to die f^tisfactkm of thefr teadier. 

Given the opportuirity to mswct the ^neral question **Wbat 
hj^pens wl^ material is used for ^tergy?** the chihben wiB ^ve 
answers that bidicaie an imdersian^teg of tl» fact ttat ei^igy b 
released, never to be returned, but that *^matto** or ma^lal 
does rettm to the environment. 
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Section B THE EFFECT OF MAN'S Topic IV 
USE OF NATURAL RESOURCES 



rmWntitfui that itunV uw (if natumi r^jiource<^ hji« ji|Udtiutfvc 
jiul i|U4nisuisv«t^fTect on them. 

I* \pkiiv and umicT^Umi ih«lf uimi penufliil cfTrcl un thir use of 
nafuml rrMiuti 

llmlcmUnd the ncird fi^r nun to use naturai reKHtrm wi?a*Jy, 

ACTtVrrV I: I- \pkirini( Individual of Water 

TtACHER*S NOTE: Ihc e\ploratii>n of Individual water um? hIB 
require dther a twicw uf the measuivment techi^ques invoh^d or 
the ttraching of theise tevhn^ues at thin time, 

i Ih' %'hikifi-n Uuniid know or he taught that ■ 

Then; are 16 ounces in I pint, 
thea- are 2 pmt% m I quart, 
ilicrc ate 4 quart^i m 1 gaUon. 

t>htaln M>nv K ounce pla^tk or piqw eupit from any grocery 
«tore aUmg with pint, quart, and pOon i^taiim&. V^h chiM 
wiB need a cup. 

The following t% an exampk of how this may he presented. 

We are going to figure out how much iw use per day as a 
ctaii». I tf^t. let\ confsder «otne of the ways we use water. 

Wc drink some. We w^sh with some. We use some to carry 
our wasW products away wheri we ^ to the bathroom. 

Procedure fc^ Me^urenmt: 

Some of the mathematical tools we witi be usif$ will be 
measurement, ratio and pfoporti<m. and amaging. 

in order to measure we must have a container that we know 
Hinwthing about. The cups that you have been gii^o h^^d 8 
ount e« ^'AUi. It taKes 4 cups of water to make I quart and 
4 quarts to make 1 gaSon. 

Otnrstion: flow many cups aje tn a gattm? 

Answer: 4 cups/quart % 4 quart s/gai<>>n ° 16 

Wc want to gaOons for our final figure because it h a much 
easer set to renumber. 

There ate many wnys we coi^ n^asurc tt% amount of water we 
use, hut we want to try to figure out the w^y ^t wiO give us 
the best answer with the least difficulty. 

We couki have every person in dass simply measure each and 
every drop of water he uses and record the results, but this 
wouki be very time consuming and diffktilt to do. instead, we 
will devek^p a way to take samptes of how much water the 
iiwa^ person uses for the three things n^ntiimed at the 
begin nii^ of class« 

An average is oi^ number that stands for a ser^ of numbers. If 
tl^ numbers in the ser^ are aB the same, then the average is 
that immber. Usually thhe numbers in a series '•re not the same. 
Then we add the numbers Qtid dhdde the total by how many 
numbers there are in the series This gives the average number. 
{ Of cxampkf: 

If we have 5 people who drM^ the folkiwing amounts of miBc 
per day H) 13 o/. <2H5 oM3) 10 o7. (4)12 oz.tS) 16 
o/. we iDUkt say that the aver^ for this group would be 13 
o2 of milk per day. 

OfTicial^ of our town. city, or country must Ogure out how 



much water the community needs per day, nnmth. iH year. 

Ilave the chMren make a dmrt for keepii^ their records. Deiign 
thifi chan accordit^ to the particular i^ed of the dass. It may 
kH)k sonu!thing like i %ure B-3. fUiw the chiMren make a diait 
for each day of the e\fH*rin%nt. 

DAY I 



I 2 3 4 5 6 7 8 9 10 II 12 1 A Oz Qt C^l 



Drink 
Wa!dt 
Bathroom 



Ntmtt^s 
T 
A 
Oz 
Ot 
Gal 
Touluse 



Total 

l-^ure B*2 
Numt^rof times 
Total times 

Personal Average (see bebw) 
Total ounces for activity 
Total quarts 
Total gaUoRs 
Add up all galbns 



A%H8ri^c/day/person 



Total Use 
No. of Days 



Aver^^e 2unount per person 
per day 



The first thing we must do is Rgme out how much wafer we 
drink on the aver^te. Thb can be done during the ttctool day. 
Pass out the pkstic g/tasss% m papei cups and ask ttic diUdren to 
use only these whenever they vet a drmk during the school day. 
Mark the cups in 8 even segments so that a diild can determiRe 
how many ounces he or st^ <Mnks. 

Ilave the chiklren simply put on the chart the number of trnies 
they drink wa^ during tlW dsty and the amount they drhik each 
time they n^sme with their cu^ 

If a child 6nnU% 4 tunes with the quantity each time beii« 4 
ounces, H ounces, 3 ouJKses. and 5 otUH^s, then his avera^ per 
drink is 5 ounces per drink, Let the children measure as many as 
they want, so long as they don't make a drinking contest out of 
it. 

W!^n earh chikl has figured out tt» aver^ amount of water be 
drinks, have him put this figure on his chart under average drink 
(A). 

To f^ure the amount of water used {& washtiig* have the child 
emulate how much water comes out of the faucet when he 
washes his l^nds one time. Do thk by having a team of two, 
with one measuring at another sink whife one wastes, in oth« 
words as Chttd A washes his hands, Oiild B runs the water in 
anotlwr sink for tl^ same anx»unt of time and measures it with 
his drinkh^g cup* l*^ure an average for i\w wf\ok class »fd have 
eitfh child insert this figure m the average cohimn for each day 
(AK 
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Acct*pt vaKd lh€ jver^* f^ua* of 6 gal/fluHh for toikt u<tf 
and iivoid mvasunng, ^hkh n ay i JUKC some !ianitary fw^)bk?msi. 
ifaw she chthiren put b giiilun^ m their Bathiuom A i.\>lumn for 
each time. 

Now «tll the ehUUren haw to do tor 3 day^ is count the number 
of time^ they take a drink of water, w^fth their hands, and go to 
the bathroi^m. 

Put a mark down for each time, total them up, multiply to f^ure 
galksns and average the dayi.. t his will giv%* the amount of water 
for personal use per day 

TEAUiliR'S NOTE: It i'^ very onportant to point out to the 
ehikiren that there were many things that were not included t%f*au$e 
it would be difflcult to calculate them. These were things as 
shower«« baths« waidiing ctotlws, wa^'r contaimrd in food and drink, 
and the water requia*d to make products and grow food. The total 
amount of ^ater used per day for every persc»i in this country h 
estimated to be about L8(K} gallons, if this b hard to believe, the 
fotkming factH and figures may be of intea*st: 

It takes about: 

3CHI gallons of watci to make 1 gailon of beer. 
1 0 gallons of water to refine ! g^lon of gasolme. 
250 tons of water to make I ton of wood pulp. 
325,800 gaikmsof water to raise I acre of alfalfa. 
600 to 1 .000 tons of water for each ton ol coat burned hi a 
steam power plant. 

ThcrcfiJrc. it is very imptntant that children become aware of 
their own personal effect m the use of this one resource, water. 



ACTIVITY 2: I xploring Man's I ffect cm Water Quality 

Discuss with the ehikiren what happens to water after It is used 
by lis. 

Pjepare an overhead tran^arency from Master B-^i. and dA the 
ehikiren. "WTiat happens to the water after you us^' it?'* 

Tf:ACHKR*S NOTE: Cover each step of Ma^cr B-2 with a Wank 
sneet of paper, it it is u<«fd as a lranspaa*ncy. Local situations wIS 
determine just how far omr can In other words. Master B-2 fUarts 
with water going down the drain, from there it goes either directly 
into the soil Ccesspool. filter pond), into a fssp^c tank sy^m, or 
mio a community filtration jiystem, Clioose the one that is 
appropriate to your situation and discuss each step with the 
childnrn. 

The folk)utng i|uesttons may be helpful: 

What happens to w^ter after wc use it? Where does it p}l 

(Show the ehikiren on the transparency that it giws either 
into the soil, into a sefHic system. into a scw^agc treatment 
system^ Choose the appropriate one and continue,) 

How is waste water and sewage cli^ned as it goes into the 
sewer or septic system? 

T£ACHER*S NOTE: I xplain that there are very small animals, so 
snail that they couki not be seen with the naked eye but would 
have to be looked at through a microscope. Thesv animals, called 
bacteria, live in treatment systems and actuafiy eat the waste 
materia] in the dirty water and change this material back into 
harmless matter. After thts« the water is filtered by havmg it run 
throi^ a series of rock, sand« or soil ftlters that ii!k)w only dean 
water to pass through. It is very appropriate at this point to take the 
children on a field trip to a sewage treatment pbnt. if this is 
possibfe. If iu)t. the following e\ercKe may help the children to 
understand how water Is treated after it is used. 
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ACTIVITY 3: Makii^a litter System 
MaterkLsfK*Aied: 
I pListic mi& bottle 

A small b^ of sand (enough to put M/2'* in bottom fsf 
bottle) 

A stnall of ^uarium gravel (eiKN^h to put 1-1/2" m top 
of sand) 

A small l^ of crushed stones about I /A*' across (enough for 
M/2" on top of aquarium gravel) 

Procedure: 

a. Cut the top ofT of the nii& bottle. 

b. Punch holes about every inch or so around the bottom o£ 
the bottle. 




(lit 



pwnr!> holes 



F^ure B-3 



c. Put m M/2" of sind. 1-1/2" of aquarium gravel, and l-l/' 
of crushed ston^ < Figure B-4). 




Figure B4 



d. nmre the niter hi a collecting pan (ffiiy thing wiO ser>« that 
will hold the water once it has paraed through the filter). 




Figure B-S 



e. l ake a ^ss of water from the tap and put iomt dirt (V 
^l m it. Stir until weK nu%ed und ]K>ur slowly Into the 
top of the filter. Repeat thk until the water tevst in the 
Otter reaches the top of the gravel and aOow the water to 
seep slowly through the fil^ meifium. It may be 
necessary to repunch the botes from time to time if ihe 
water does not flow. 

Ask thei^ questions: 

What happened to the dirt that was in the water? 



Wuukl you hi- HUfisfk^d U> have this filler luck into d 
stream *tf rm-f after filti jiHtn** 

lk)w muwh ^'m! jnU ^avcl miglit it lake lu'liltcr afl o! our 
waste water? 

flow muvh do you think it might eoi^t to do thi^s kind of 
trcattncnt? 

What would hjppen it |u^! dunifna duty v^Mct mU^ our 
tiytt> and ^itrcanis? 

TfcAi.HliR'S NOTE: ft is important to point out to the chUdrcn 
that thiti \% just one exampk: of man\ cffei:i on one resource and 
that man an effect on each resource he uses. Vhcsc effeets are 
usually quantitative and qualitative. 

tVALUATION: 

c;iven the opportunity to observe i-hiWren using water. i\\c 



teacher will note behavitir that in her judgment indicates an 
auartme^s of w tse use. 

(liven the opportunity to tell their te;^her tin? anuiunts ol water 
that they use during an avi-ragi- day. children will demonstrate 
tlut they have gained u»nect knowledge about their use of 
water. 

( liven the opp*iftunitv lo tell what happens to water after it ts 
used, children will demonstrate their knowledge of the faet that 
tnroph? make water dffty and mu<d therefore tfcan it up after 
they u}if it. Knowledge about methods of filtration and water 
tR?atment will at this point defH?nd on the teachers judgment 
about the child readines.s to fcarn thc«e cunceptsi. 

<irven the opportunity to answ\*r the que^tiiMi "In what two 
ways do peopk affect natural tvsources?" children wifl deinon- 
sirate by thw answer that they know that pet^le haw both a 
qimntitative and qualitative effect on w^ter re»>urce»« 



Section B Topic y 

USING RESOURCES WISELY 



GOALS: After this levson the childa*n idiould: 

Understand that all things must ' - conadered rewnirces and uiied 
In the most dcsirabkr ways, 

Rea>gni/e the imjHjrtance «>f wise nalunil resource use. 

Become aware of H>nie of the dcgraWe ways they jH?rsonal|y and 
dtfectly use natural reiitouaes. 

Be^n to rcci^nize jiome of the indirect ways in which they can 
hcHp by being sefcctive in choosi^jg certain kindfi of products, 

ACTIVITY I; Learning Ab4>ut Alternatives with a Story 

C'onsL^rvaUon mean^ wise use and sometimes wise use means 
preservation. Whal dii you think the word preservation means? 
felt the following story: 

A litlfc boy named Samuel w&s rummaging around in hk 
grandmotter's attic one day when he saw a very dd trunk near a 
window. The trunk looked and ewn smelkd very i^d. Struggling 
with the large leather belts and brass latches that hdd the lid 
down, 1^ slowly raised the lid. The hinges on the trunk wen; so 
dd and dry that they made an eerk. creaking sound as the top 
was opei»d. 

As the dust cWared away and the %ht beams from the window 
settkd on the contents of the trunk. Samuel saw something 
glitUT very brightly: a medal with a beautiful ribbon attached to 
it. What a find! Samuel reached in and began to pick up the 
medal, but noticed that it was ait^-hed to what looked like an 
oW j^y pieu? of cloth. Not wanting to tear the cloth. Samuel 
decidcHi to Uft it out of the trunk tu examine the medal closely. 

Another surprise! llie old gray cloth was really the coat of an 
Army ofUcer; very heavy, very tough, coarse material with kasi 
buttons and the division insignb on the collar. 

Laying the coat a«de for a moment. Samuel, now filled with 
anticipation, began to look and feel around in the trunk for what 
he hoped would he the riNl of ihc uniform. A hat, boots. 
trouNcrs. gloves with beautiful gauntlets attached; what tremen- 
dous luck? Samuel had found a complete Civil War offii^r's 
uniform, lie was overjoyed and couldn't wait to run downstairs 
and ask hk grandmother if he tt>uld Iwve it, 

'tirandma. Grandma, can 1 have it. cun I have it?" Samuel 
diouted excitedly as he ran mto the tiving room of the old 



house. "I or Heaven's Sakes." Grandma said, "calm down. C an 
you have what?** 

Samuel l»f^ to rebte excitedly his Ond to hfc dear old 
grandmother, and ax he did so, he noticed her eyes become 
cloudy and a took of sadneis come ovw her face. "Haw I done 
wrong. Grandma?*' Samuel asked. ''I thoi^ht it wait all right to 
explore the attic" Her eyes clouded for a moment by nK-mories 
of tor^ ago, suddenly brightened and she said, 't)h, forgive me 
dear child, but your discovery rcmin«kd me ^ain of somethii^ 
that was a very sad part of my life. You see. my father was a 
very brave and fine man. and when the Hvil War broke out he 
joined the Army and was made an officer. We did not see him 
for over two years. I hen one day a mesj,engcr came to t\w house 
in a horsedrawn eaniage with the trunk you fmind upstairs and a 
sad mess^c that my father had been killed in the Battk of the 
Monocacy. in the State of Maryland. The medal was awarded 
hmi for brawry.** 

Samuel felt very sad and confu^d because he did not know 
whether he had done right or not. but his grandmother ma«.e 
him<d^cel better when sh«« sakl with a smile, '*So you w^nt the 
uniform. Well, what do yoo intend to do with it?" ITiis ijuestion 
was difficult for Samuel to answer because he really didn't know 
why he wanted the uniform. All he knew wa!^ that he felt he had 
to have it- I tnally Samuel said. "I woukl like to take it to school 
and show my friends.'* 

Grandma thought for a kmg time, remembering how much the 
uniform had meant to her famUy and at the same time, knowing 
how happy Samuel would be if he couW show it to his friends in 
schtioL Being a typical gmndmother. *he finally said. '^Certainly, 
you may take it to school and show your friends, but pleaa* he 
very careful because the material is old and mujrf be ta-ated 
gently or it may fear." 

Grandma gaw Samuel some cardboard b<ixcs to pack the various 
parts of the uniform for their trip to %cHool He carefully packer 
each one. 

Later that evening. Samuels parents 4^me to pick him up and 
help him carry his treasures out to the car. Just ;.s they were 
taking out the test box (rfandma shouted. "Hold on a minute. I 
think there h one more thing around here someplat-e that you 
may want to take along.** Grandma walked over to an old ehest 
of drawers in the parlor, and after rummaging around tn the 
bottom drawer exLiaimed. "Ah. here it !« " Wncn she a'tumed. 
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Samud cuuUn'i hcltevif his e^cs. Ilicft' fiUiod l«ranUnui ^ith a 
very K^i ^word sci^i^md. c;r;initoa said, "i tuKl alnK»^ 
loigotten this old s^*ord. but I think U i% a part uf untfurm 
and should pi along wiih it." 

Monday momii^ Samuel and d»i took the unifotm and 
%wurd to school and into Samuer* classroom. Mr*. I rank tin. 
Samue!\ teacher, was very pleaded and a*«mred him and htedad 
that the artkies would be ^efi taken earc ol. 

Sami«l could hardly %^iiit until Mrs. I ranklin (kctded to Jet him 
tcfl about his nc^ find. I inally the nniment came, and 
Samud idiared the stories hb grandnwther had tokl him with his 
clKjimates wh& they looked over tl^ okt, old treasures. 

After the cktss had the opportunity to tow:h ami look at th 
uniform. Mrji. f ranklin said. 'tTass, I have a i|uesiion for you. 
We have been talking about the wise um? of lesmuces. What do 
you think might be the best use of this oid uniform?" 

The cia§s suggested everythmg from putting it bm:k into the 
trunk to ktttng each chss n»:mber keep it for a week at a time 
to show thc^ friends. 

Mrs. I ranklin reminded the vfcn«» that when they discussed the 
W4^d ••eon^-rvation" they decided that it meant the wise use d 
resoufL-e?^ She then asked, '*What could be done with the 
rvsoufce (the uniform) that wouW beneHt the nwst people? We 
could find someone who iweded dothing and give it to them to 
wear. Would thK really be a good tika, or m^ht it be test, to thb 
case, to preserve the resource? Preservation would mean that we 
would put the uniform in a museum so that many pec^te 
share it and find out what a real Civil War uniform looks like/' 

The dass was unanimous in their decl^m that, fai ftis case, 
preservation wouU be best, but someone menti<med it didn't 
really matter what they thought best because the uniform wasi't 
theirs anyway. 

That afternoon when Samuel's dad came to pick him at the 
school. Mrs. l-ranklin mentioned \vst discusdon with the cl^ 
and the decision that they had made regi^ding the best use <rf 
the resource, tlis dad thought that th*r idea was a very ffsod one, 
and said he would ask hti mother. Samuel's giandmoltter, what 
she thot^ht. 

The happy endmg to the story is that Samuel's grandnwther was 
very happy to «^e the uniform put in the local histt^y museum 
where it can be seen by hundreds of i^pk. This is an example 
of both conscfvatlon and preservation. 

ACTIVITY 2: I inding Other Things to Fn:!«rrve 

What other things might we want to save in our community? 

Take the childam on a short walk outside the school buildlJ^ 
and iry to find some natural a-soufces that may have mote than 
one use. I or example, any tree in the area couk] be cither left 
alone for its shade and beauty. cut town and used ''or j^pcr. 
wood, or any of the other wood products. What would they 
decide? 

In situations where there is open space around the school, ask 
the chilifren what the>' think the best use of the open space 
might be. Stwuld they pbnt food on it. play on it. put buildings 
on it. or what? 

ACTIVrrV 3: Making Ueiisksns 

As a homework assignment have the children took fur. on the 
way to and from schi»l. five th^gs they feel are not beit^ used 
wisely. Remind the children that they may consider both natural 
and man made resjurces beeause man made resources are really 
most natural re^ufces in a different form* 

I hc folknvir^^ Bf?t of suggestions may h-«p children to discover 
seme things that are not Mt^ used wisely: 
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Park and playgrounds with titter on them. 

Jimk cars stttiff, on the streeu 

Buses and cars goii^ by with very few people in them. 

Words on buiktkigs and walls. 

StssiL^. vacant kits, and storv& 

Manpower not bi:'m$ ua'd. 

K^al: 

Poor use of »jil. 

Use of rivers and streams for dumping sewage. 
I ields taken over by weeds, 
msails being destroyed by insects. 

Both Urban and Rural: 

Pdor decfcitons in the use of lime, money, t^per. cars, food 
and water, and 

When the children brif« in their lists, have them discuss why 
they think theije things are being used wrong, and help th«m 
to come up with possible sohitions to the problems. 

ACTIvrrV 4: Understanding tlw RelationAip Between Values and 

Use 

Pose this problem to the children. If you were m an ishmd that 
had no food, no tr^-s, and no frerfi w-ater. and an affpkwe ftew 
over that could either drop you a pack^ with food and wat« 
enou^ to last until you were rescued, or a pack^ contalmng a 
milUon dollars, which woukJ you choose and why? 

Point out to the diUdren that the use of resources always bas 
and always wifi depend i^on how much value b placed upon 
them. In the case above, a person's vah«: system would chas^ if 
he realize that a million dol^ wmukin't be any good at aU as 
compared to food and water. Ask the foUo>Aing qi^stions: 

How coidd we apply this princt|^e to some of our eni^oti- 
menul problems? 

If water fountains had a coin dot on them and we had to 
for each drink we took, would we drink as much water? 

Suppose all soda pop cam and bottles wens worth 25 orsnts. 
Would we see so many of them lying on the ground and 
thrown away? 

T£AC»ER*S NOTE: Help the cidldren to discover that natural 
resources really do a>st something and that they must be taken care 
of. They could iKjt cmly ccst nwre money ^t also affect the ability 
of people to Uve on this planet. 

ACTIVITY 5: Renting Use f^ecisions to flveryday Situations 

Have the chiklren consider the foUowit^ situation: You ha^ 
been sent to the store by your mom to buy the following thbtgs: 

milk. asla. washing powder, c^dy bars, some i^cnlc fSates 
and cups, and enoi«h hot dogs for 10 people to eat. 

f tow are you s^kig to answer the foUo^ng qiwsttons? 

Milk comes in pa[»f. plastic* and gtess containers, l-rom the 
natural resources point of view, wlilch one would be best to 
buy? 

Cola comes in glass bottles that are returnable, gia^ bottle 
that arc non-returnable and aluminum cans Which is the 
best environmental buy? 

V^adiing powder comes in many variefw>, some of which do a 
very good Job cteami^ our dothers but iK)Uute the streanu » 
while others don't get our clothe as cl^n but don't pollute 
the M&im. Which i^uld we tnty? 

Candy bars come wrarri^d in paper, plastic, and dttfoiL 
Which shouki you buy? 
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hi-nii: pkiUs anU cups ivmc in pUsiic and paper. Wlikh 
Khouki yiHi huy? 

Hut Oojt^ coHK* tn packages ol 1^, Ytiu hjw [0 people who 
may want 2 hot dogs e^iih. Shv^uU you buy I package and 
have 2 people p:i 1 \u3t dog of tdtouW you buy 2 packajtcs 
Artd hdve 4 hot di^% left owr? 

f hi,- abiiH* exerct^* is designed to help the children to see uiiat 
might he calkd the indifect ways tfut they atlevi the u^a- oI 
natural rcHJuit^'H, lake ihK opportunity to reinforce the concept 
thai all man made products are really natural re«Hiri-es in 
another form. 



ACTIVITY 6: lAptoring the ( cnt of Natural Resource lljie 

Poor of natural resources not only affectJi one\ eventual 
health and welfare hut it aUo affects economic itttuaticHi^ The 
economic effect is immediate and day-to*day, and must be 
e\ptoied to have a complete underntandit^ of environmental 
problems. 

Have the children kt>nsider the following question!!: 

Ten ouni-e^ .^f siida pop cost* 5 cents before it is in a 
container. A HK>unce glaiiti bottle costs S cent*. A ICKounce 
steel can costs 6 cents. A lOounce aluminum can co«ts 7 
ccntfi. Which of the soda pop containers would you buy if 
yoti wanted to make the best use of your money and of the 
natural resources used to make the contaitwr? 

There arc two bus companies in your town. Bus company A 
has decided to put anti^pollution ctevices on all its \mm 
whihf bus company B has deckkd to keep its buses runnis^ 
the same way Uwy are now. A ride across town <m comity 
A *s bus will cost 5 cents more (because of the anti-poQuti<Hi 
devkre) than the same ride on company B s bus. Which of the 
eompanks wouki you ride with and why? 

By cutting down m the cost of litter removal in a park in 
your town, the Park Department can have enouf^ money to 
pay for an extra set of swings and eventuafiy a new baseball 
field. WoukJ th» be the best wr*- to u« their money? What 
might be other solutkms to the , oWem that wouW keep the 
park clean and also have the swings and ball fiekis? 

The street in front of your houjie is in very had shape because 
of hoks and ruts. The man in yoiir town who is in chaige erf 
stft-eis comes by and says that they are going to able to fl\ 
the street but it will mean they win have to stop pkking up 
garba^ for 6 months. Would you like to see this happen? 



There is a very nk-e pirk k\ your town, but taxes are very 
high and everyone is complaining about this problem, 
hkction time ivfnes around and one of the men n anit^ for 
mayor says that if thc^ sell the park to a man wiw miH build 
apartments, there wiU be more people in a smaD j^^ace and 
tlK»y can get a very price for Utc pari* land no taxes can 
K* reduced. IXi you think that you wouU vote for this man if 
yiHi couki vote? 

Mr. Jones owns a candy stoa' and wraps all of his candy in 
plastk- to keep it fresh. Mr. Sndth also owns a candy store 
but he goes to hb» supf^ier ewry day to buy fresh candy and 
does not wrap it in pkstk. Mr. Smith has to charge a little 
more money for his candy because he has to make more trips 
to ^t it to his store. Whk'h store would be the better place to 
buy c^dy, from a ro^urces potnt-of-view? 

TEACHERS NOTE: The above questkms ate designed to help 
ehtldien realize that environmental improvement is often a matter 
of 'trade offt.*' In the qiH?sti«m about the buses, for example, 
peopk most pay a little more if they are ^ii^ to help dean up the 
air. The point to be made here is that improvii^ the uses of our 
natural resources can only be accomp^shed if the public is willing to 
pay for it. 

EVALI;ATH)N: 

Given the op{K>rtunity to explian what wise use of resoutc^es is. 
children wi& demonstrate their knowledge of the fact that 
«>metimes it m^ns to ptvs^ve or keep ami sometimes it means 
to use very carefully. 

Given the opportunity to obs^\^ their community for the 
purpose of detcrminuig areas where things were being tsed 
unwise^, chUdren will be able to demonstrab; their understand- 
h^ by the things that they select 

When Acthity 4 Is Hnhhed and the questions are being answered 
and discussed, diildren wlB indicate that they have a concept of 
how their selection and buying of products affects the environ- 
ment 

Given the oppf^unity to see the chlklren purchase something 
ihat had a natural resource relationship such as plastic paper 
plates, the teacher would see the child choose the one that 
demonstrated a natural resource value system being devck)pcd in 
Uie child. 

(iiven the opportunity to observe the children use resources 
If^ndls, paper, water, etc.) the teacher will notice a reduction in 
l ie amount of thmgs ♦hey waste that is a significant indication 
of an ^ditkmal chant c on the part of the chlklren. 



Section B Topic VI 

RENEWABLE NATURAL RESOURCES 



u dea^m* 



GOALS: Alter this lesstm chiklren should: 

Identify the renewable natural rei^^urces as air. water, soil, 
pbnts« and animaK. 

Understand the importance of natural processes such k 
positton to the eventual renewal of natural resA>urces. 

I'nderstand that the renewal of natural resources is an inter- 
dependent «tuati4>n. All natuml resources that are renewable 
depend upon other natural resources to be renewed 

Have had the opportunity to ohfaerve natural clKinpe that is 
related to reituial resoua^e renewal and to see man's effcLi on 
renewable natural resources. 
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ACTFVITV 1: l^ramif^ the Meaning of Renew 

Ask ihilda'n to think of some words that begin with the prefix 
**re/* 

As the chiklren ixime up with such words as refill. rcbuiU. 
restore, renew, recycle, retain, and recreatkm, put ihem «m the 
board and point out to ihem thai the i^efix "re" usuaUy means 
"to di} again/' Ask ihem to keep this in mhid and to tell what 
the words on the boaitl mean. Emphasize the word rcMw and he 
sure the chiklren understand that it means to make new again. 

ACTIVITY 2: Uaming the Meaning of "Decompose** 

Ask the chiklren to ctmsder the meaning of the word "c*»m- 
pose." To compt»se. of wturse. is to make. If the chiUJren 
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4:4>mpov J *u j p*H:m. Uwy have put Wiird^ tojttfth^r ami 
made siiituMhm^. Niiu tuvcr the vhiida'n recall ^hcir expertence 
HUh adilm^ ilK* pri*ti\ '*ic" ?o a uitrU and clunjsing Uh? ^iird. 
AiJi ihem lum ihe mean8i^ t»l the uorU w»mpii« uouJd chan^sc 
i! the prefix '"de*' were added to it. nuking llie word 
••deeomp4>H*." It uoiUd then mean '^o break dimn.*' 

•'Ueamip4»Ne" i% the ttr\t step touard remaking! «<i»mtf of 4»ur 
re^mrwes, it thew fe<4iufte\ are n^w hnikendown the> iunmU he 
made new a|!ain ot renewed. 

ACTIVITY 3: I indin^ ! vident e ot !)euimp*>MtKHi 

lake the whildren on a shiut walk aruui^ i\w %chooi buildtn^ 
and a<4t them \o kH>k tor evkience 4»f breakdown or deeompos- 
tion. llie following exampWs shouW help: metal raSs %howin|5 
Mgnx of ruffing, paint chipping. W4Hh1 r4ttting. ^tiHie^i and brieks 
enimbling or gradually M^earsng away. 5(idewalk5i. road». parkii^ 
Uttn eraeking and heginnini! to break ditnu. and deud plant a 
dt\mjL\ materia! returning to %4>il components. 

Ilave the ehttdren list and potsMhly sketch «ome of the things that 
they t»h<vrve breaking d»»wn iir dea^mpoMng. 

TFACKIiR^ NOTt: Odm is <iometime^ a £^u>d indicator of 
breakdtJttn. I ii4.4>urage the children to be alert to the mings Ihcy 
smell and to lr> to wek some of thCM; things out. (>3rhige cans, 
bamvards. dumps, ci>nHH)st *^i\cs. all have dntinet odors. i'hi>» ti* a 
\erv good chankv to pomt out to the children that they ^meO thing* 
in the air |ust as they taste thmgs in their mouths. Ilave the children 
add to their hs! of things thoM; that the> smell. 

Sliouki chiklren need more direction in this exploraticm. teachers 
may want to make a siawnger hunt out of it. This is nimply done by 
Uuafmg the things and putting them im a l»t and letting the 
ehildrcu hunt fur them. 

I ncoura^* the children to keep kjoking for evidence of breakdown 
and tkci^mposiiion as ttjcy go to and from scho4>l 

As the chtldreii begin to build a list of observations id' breakdown, 
and you fed that they are beginning to unikrrstand the cona-pt. 
start to emphasi/e the fact that breakdo^-n and decompoMtiiin 
ofien C4»me befoa* rebuilding or n?newal. 

AiTIVITV 4: I xplotH^g the Relationship of Breakdown to Buildup 

TFACHFR'S NOTt: llelp chiklren to understand the basic struc- 
ture or compiisition of some of the things that make up their ^'orld. 
The ehildrcn will have to bi- aware of the endpoint of ba*akdown in 
order to understand the relatiiinship of breakdown to buildsng. I he 
endptnnt 4»t most deeompi>^tit>n would be an aiom or maleaik\ 

Wla-n u pers4)n eats food the first thing that he does is bre^ it 
dov\n into smaller parts so tliat it can be swaUouvd. As the food 
fs ihcued it is alst> mixed with saliva whkh amtainfia chemicid 
that aids in the breakdimTi of fcHHi. When the food moveti into 
the digestive systems it is further maslied by the muscles in the 
stomach and intestine and mixed with ehvmicals. releasing the 
pn»teins. vitamins, carbohydrate*, tats. Discuss this procx'ss with 
the children and help them to understand how fo4id breakdown 
and body buiklup are a-lated and how tht* same breakdown- 
building relatwnslup happens when many thii^s an: renewx-d, 

U-t the ehiklfcn take sonv/ matciijls apart and f*re how smalt a 
piece of material ihey ean phy^cally break down. Some good 
n^aterials ft^r this are chalk, graphite from fHrncih. strands of 
string, cotton, material fr4>m clothing, paper and sc^ft piccei* of 
wood. 

f he point Uy nuke here is that the first proass that m-curs in 
breakdo^^ or deannposition is umuII/ physiraL I lungs change 
in si/e and shape, but they do not chaise in actual comjKHition 
until they are acted m by •.4iemical5 or baeteria. A change in 
compoation is called a .hemieal change, flie changes that take 
pkice in de^ompoidtion are ^flcn both physlcsl and chvmkvi m 
nafu^v lU'lp the children understand that before somethmgcan 
be ren4*»ed it mu i be broktn down into Hs component parts. It 



is very much like a picture pmj.k mth iteture taking It apart and 
putting it hack toother. 

A g4H>d way to demonstrate chemical diangtc is U% put a nail In a 
|ar of water and watch the rust form on it. You aetuaBy 
fleeing :hc result of oxygen wmbining with tin? Uim to form 
ferroufi oxide or rust, t errous oxide is uuuUy tlK* raw ma^rial 
found in iron oa' from whidt j^icel is made, Given enough time 
nature may Nr aWe to turn steel back into inm ore by the 
proves of decompmitk)n. 

TEACHER'S NOTE: The bn?ak(k5wn of certain matetiaK cim rcaUy 
be turned around and hyok&l at a^i tlie buildup of somethmg elsse. 
for exampk'. die ^composition of leaves and plant material is 
really the buiklmg up of soil Lwk for opportunitks to he^ 
childnrn uniter^^tand the importance of death* decay, and decom- 
fHTiutton to the overall renc^l of our material resoua^fu All 
material cycles through tl^ environment, some cS it very quickly 
(water, for example) and some very slowly (iron. fOT exanq^). 

ACTIVITY 5: Studyir^ Soil as a Renewable Natural Keitource 

The following experiment and demonstration wlO give the 
children the opportunity to see just how a soil will renew itself. 
Start the experiment soon so that the chsktn?n wtB be abte to 
observe it for as kmg as possible. 

Materials needed: 

2 «naU (I cup) containers 
bean seeds 

Procedun: : 

In the two «nall containers, put eijual amounts of soil and 
otu- bean seed. Number the cups I and 2. As the bean plants 
grow to a hdght of abmit 6 inches, do the foltowing: Remove 
the plant from cup 1. Throw it away and plant another ^ed. 
tllo not remove any soil with this plant.) Remo\^ the pUnt 
from cup 2 and have the children cut it up into very small 
pieces- Mix these with the soil in cup 2 and plant another 
bean seed into the cup. 

TEACHER'S NOTE: Keep the above experiment going for as tong 
as it takes to have the children ^ that the soW in cup I is being 
used and not renewed, white the soil in cup 2 is also being u^, but 
throi^h dccompoMtton it h being renewed and can Is: used over. 

ACTIVITY 6: Studying Air as a Renewable Natural Resource 

Air is a natural resource that b n^de up of oxygen, carbon 
dioxkle. water vapor and other gases. Cart>on dioxtcte and 
oxygen are the two components of air that arc moja important 
for plant and animal respiration or breathing. Animals breathe in 
air and use the oxygen in it, and breathe out carbon dioxide 
{which is the waste product of metabolism or muscular activity). 
Ask the following questions: 

What wouki happen to the air if animals were the only Itvit^ 
things? 

riK-y would use up ay the oxypen and it w«juld be teplaced 
with carbon dksxide. 

Without oxygen what would happen to animal life on the 
earth? 

How is the oxygen used by animals replaced? 

Master H-i may be prepared as an overhead transpan^ncy U> 
explain the following: 

In (he pnfsencc of suni^ht, plants take in carbon dioxide and 
give ofT oxygen. 

TEACHER'S NOTE; Ycmi msy be interested to know now this 
takes place. The foUowing formula will help explain it to you: 

Sunlight ^ 
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liw hd^i- liwmuU Uit ^iwr i\ C^HijOij Th^ verbal tfM>Lindt on 
W41UKI go liKf tUts tn iIh* prcwfiiV u1 ^imlight and dilmuphyl a 
plant hrcathc% in cdtbkm cttnibinc^ it mih water and ma^tfs 

suf^T. rhix caujtfft »omi! o\ygcn {O^^ ^ ^^^^ 

otTor breathed out. 

\s the sun f5iH?% dimn and the pbnt is depnvcd of t^t it given off 
it)-, and takes in oxygen just like an animal diW%. 

The interesting and imjuKtant thing to note i% that animals arc 
totally dependent upon plant?* for air that ha* l«en renewed. Plant* 
could survive v^ithout animaU becau?^ they fcleasie more o\yp.*n 
intti the air in the daytime that ihcy use duhng the night. 

TtACMF.R'S NOTIi: I here are. itf tfour«. other thing* in thi' 
besides CX)-) and O^, Thew two component* are u^-d for evpkina- 
tot>' purpo«rs becau^ they are so important to the respiration irf 
pUntsi and antmaU. and tlwir abwna* would be notkcd more 
quickly than ut>uhi jiome of the other components. There w an 
excelbrnt opportunity heie to emphafdze the realty and importance 
of mterdependence. I ven tlK>u^ the quantities of CX)2 and Oj 
remain wnxtant they require the interaction of plants and antmaU 
to be U!>je4l wii^ely and be renewed. 

AtTIVITY 7: Study mg Antmah and Plant* a* ReiwiiBbW Natural 
Resources 

Animal and plant specfes are renewabk natural a'soura-s. They 
renew themfurlves throu^ the procesjKs of teprtniuctitm and 

TEACHtR*S NOTE: Ihis » an excellent time to introduce the 
words and L-oncept* auociated with reproduction and sex education. 
Jhe teacher's judgment will he the factor in determining what is or 
is not appropriate at this point. 

I he follow Ing dialogue is a sample of how these concepts mi^t be 
introduced: 

We have talked many times about things that an? ;dike and thmgs 
that are different. Can you tell me how you m* diffcwnt from 
each other 7 

What two study grcmps couki wv put everyone in our class into? 
(Koysand girls.) 

Tliere is a very important reason for our being sexually different 
from each other and for most animals and plants to be different 
M?xes. Men and women or malet^ and fcmates are able to 
reproduce themittrlves. 

What does the word reproduce mean? 

Remember when we discussed words that begim with the prefix 
"w" and we said that '*rc** meant to do again? Wen. if 
"l^oduce" means to make and '*rc'* means to do something 
agam. then what would reproduce mean if we were ta&mg about 
making people or animab, or plants? 

I low are Ihe words reproduce snd renew rented? 

Reproduction is simply the way plants and animals renew 
themj^lves* 

TEACHER'S NOTE: The important concept from the natural 
resource standpoint is that ?tfxu3l reproduction is tlw «^y most 
plants and animals are renewed, and that this renewal dej^nds upon 
other natural processes for support, 

ACTIVITY 8: I xpk>rmg Man?* 1 ffcct on the Kencwabk' Natural 
Resource: Trees 

TEACHtR*S NOTE: Our effort here will be to help children to 
understand that man affects renewable natural rewurces in two 
major ways: ( 1 1 he uses them faster than nature can renew them; (2) 
he makes air and water very dirty and must dean tlwm before they 
can be renewed. 



Thv rah* usv natural resources 

Have the chikiren a)nsider the fi>lk)wir^ probkms: 

It takes atK}ut SO years to grow a tree that is large enough to 
be cut down and saw-ed mio lumber for houses, furniture, 
and other things. John iones and his family use 4 trees per 
year from a woodlot with 200 trees on it. The okfcst trees mi 
the woodlot are i^out SO years old ^ the youngest jusl 
startii^ out. There is a fairly equal number of trees in each 
^ group. 

Using the information in the (^r^aph above, can yoy 
luiswer the following que^ions: 

If John and his son cut ^wn the 4 oldest trees each year 
and do not replace them, how many years will they have 
trees to use? 

Someone down the road w^nts to buy 4 trees fwr year 
from John. How long could they have trees to use if they 
started cutting down K trees a year, assumii^ that they 
replaced the 8 tretrs with new ones? 

TEACHERS NOTE: This httic n«th exercise is designed to show 
the chttdren that a resource is renewable only if it is u9?d at the 
same rate that it renews itself, f or example, the forest wiH ret^ 
ifiKlf every y«r tf trees arc used at ll^ rate of 4 per year t^use 
2(K)/4 - SO y^rs and it tak^ 50 years for the new trees to grow. 
If, howem. the rate of use increases to 8 trees per year, 
200/8 = 2S. afier the first 25 years there would be no more trees 
that were okl enot^h to be cut tiown. In otJw words, tlw 8 trees 
that were plated the first year would he only 25 years old and 
wouU be the oldest trees in the forest. Thb kind of exercise may be 
madw more or less difQcult. The point to nuke is, that man mu^ use 
renewabte nmural resources onb^ at the sai^ rate that they axe 
renewed, or he will use them up. 

ACrmTY 9: Expiring Man*s Effect on the Renewable Natural 
Resource: Ab 

Review the COn ' ^2 ^^^^ chikiren as well as die 
process of respiration and the .iced for clean air. Then do one or 
all of the following to demonstrate how man makes m dirty: 

Start a car. 

Take a white handkerchtf f or a lar^ wad of cotton and hoW 
it over the exhau^ for ju^ a few seconds. 

Ilave the children observe the remits. 

Pass it arouitfl and have them smell and feel the resdiie m 
the handkerchief. 

Aide the chihten wime the material goes if there Is no 
hmidkerchief to catch it. 

Discuss thk problem with the diikiren and point €>ut to them 
that wlwn they teeathe air tiiat has the s<^d or partiodate 
matter in it, our fungs have to filter it out just ttke the 
handkerchief dUL 

Ilave the children brit^ in ncwsf^per articles md hc^ them 
rekte what they saw cm the handkerchief to the overall fml^m 
of renewable ak* 

Take the diUdrwn on a wafic around the school building and have 
them note all the sources of afr pollution that they can see tv 
snufU. 

Cover a 3 X S card on both fldes with madcir^ tape so that 6» 
stkicy fii^ B out. Have each child place a card m a particuhtf 
spot on the school grouitd and note the dbection the wind is 
btowing. Place the card so that one side is imo the wind. The 
card shouki be mounts on 3 smaS stick. Sec l-^re B-6 betow. 
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llavc flu* chikia*!) i)bM,*f\L' ttwii ijids fur mo m thnv liivsand 
then bring iHe cji tlUo the ilas^if^Kmi jnU d{M'us.s the n'sult^. 

Whfn j^kcii lu fikMititv ithiNc rcM>u»^i.vti that arc k-^inMikri'd 
rcnciijhk*. i'hiliifcn uill iJcssiil'y ctituT verbjity or in unting 
sir. Uiitcr. Mill, pbnts. and ^ntm;iK. 



Wficn jskvd |4» di'linc the wofd^ "rcncu " and "dcitimpiiw." \\w 
ihitdri*n tndu'jK- hv ihcir jn^wvr^ thjt tfu'v understand (hiit 
M u*nvH mfiins to make again and tc* deainipo^' incjns to lireak 
ditwti. 

\^1u*n j^cd to |S!Vi* some examples of dciomfNistlion. titc 
Lhildrwn Hilt tndscaU* that they dfd understand thi* meanir^ ol 
the ^%i»rd and ian idenlit's thoH* e\anipk*% ul it that iiea* 
olnetu'd in ActiHty 2. 

When asked to identify the tMv i\ays things ehan^se, ehildien ^til 
respond by saying phy^aeatfy and vitemieally, and if given the 
opportunity to reeognt/e eh;»ige that in either one or tin.* other, 
the chiida*n h iii eorrcetiy identify tin: type of ehange observed. 

i'fwn the i^ptirtunity to esptutn the »^y Miii. air. i>r water 
renew .themselves, ehiklren will indti-ate a basic umkrstandtng 4>f 
thesi' prxKvsKes, 

iihen the opportunity lo dissuss thi' way nun aflects renewabb? 
natural rvsiiurivs, i-hildren wiii indicate by their comments that 
they und«.*r stand that .naa sometimes uses naturd resouri.vs 
fa'.ter than they can be renewed and somciinu*s makes renewabk* 
natural a'soura*s dirty \o they are not as ea-^ly renewed as they 
i.H»uk! be. 



Section B Topic VII 

NON-RENEWABLE NATURAL RESOURCES 



CfOAlii: After thi\ k'ssim chikiren should 

He aware of the fact that some fes4»urivs are cshuustibk* and will 
run out. 

Have k'amed tlial the nim-renesvahk* natural re«&)uri\*s are 
mm era U and mineral fuels 

1 mierstand the ditfefcniV Inrtwcen renew and rec\ck'. 

Understand fliai mmv'ral iucU v^c non-renewable or evhausiible 
because they are used niu..h faster than they 4an Iv repUivd it> 
naiutv. 

I ndersfand thai minef,ds iie eshaus!i!>k' Ivtausc iheu- is only a 
ii'Ttain anuiunt ot ca^h of them jvailabk*. 

ACTIVITY I: < oniparing KcncHabk* and NiMj.Rktu'Hat'k* 

the <olk>wnig dentonsfratuMi will cnahk' ^fnldrcr? ti» understand 
the cimwvptsiU leneuabk- and lUMi fi-ncwahfr. 

Materials ni*eded 

% I lf> colt ee i an 
2 1 i|l tars 

Hroicdure 

J. I^inkh iHK suuW hiik- in iIk- ftttiioin kCiitci <>! ^'j^h ^an. 

Iv Pla*e iwi* ijns 4»vef ihe iwt? urs. i\pt't\ oml Uf. .iHif till 
fhiMn uiHj uati t. 

•:. Water m k\m ( sltiudd be koUtfcd with Ittiul e4>li»finp, 

d. Place the third tan (i > o\if the fop *** A jnd hll tl 
with wafer. Si't- f mine H 7, 

lei! the children 4inh this, thai ifu- walct in ijns \ aiui ( 
represents all the wafer in the world, while the fluid in can U 
ri'pre*i*nts all 4»f the fm f tnl m flu- world. lOn not U4>ffv al^>uf 
any detinite i|uantit> at fhis time, lath aP?4!un! fcrfcsenf* ali 
there is. } 




f igure H-7 



i'ans A aitd H teprestMii the us» we make *M the natural 
res4»urces. water and ^stihne u\t m\ iH fuch. Ilu; hok* in the 
Inntom 4»f each can rcpiesents tlh? rate at whi^-h use the 
resi^uriU. 

< an (' represents the resource twaterl iHin^ lenewed at thf same 
i.jte It IS hi'in^ used. <4me dn>p used one dtop renewed I 

As (at nunibtM I starts tn fill up. ""recycle" it b> sitnpt^ pautm^ 
It baek into 4 an i'. Aspr numbt-T 2 starts to fill up. "burn" it by 
p4>unnjj ft donn the dram. As this is dime, explain t4» the 
ihildren that on^e a fuel is used ft is no nu.re it is 
min-n'ncwat>k'. 

As the deinonstrathin ptiicecds. asK ffi^' children fhe^- itucstums 

Which of the reH>urces will run out and which *mc s*iil ntu? 

H we uiuld not find a repljicmenf for the fuel oil in can |i. 
what mt^hf we c4inMder until 4»nc was found? 
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\x xhis paint, dfjnyti/^ lhi\ p%mi h> tamf^y pluf^nic the HoW in 
iHi' v4fi witli a linim. I hi% ^iti ikriminstrale a ilccrvawr in thtr rate 
ftM use. 

If «c ^"ttc to dv4.-ri?;i!«c thi* f Jtt; at whii'h um; fi»! &>ii 
tiHiay. r^fiHrmbering that futrl oil is aiso f^^rhnc and fuel 
iktffihitfni*). %^haf w%>uUl it nu*^ tu 

Wc HouKI luvi* to walk itHHC. f iik* k^. 

mut are nitmi! v^^ys that we ml^t idim du^n the u« of fuel 
oils? 

iH)int out thu fact to yiiur chstdrcn ai^ thvy u^lch th« fluid m 
van H p3 doi^n the drain: mmX reiiourctf^ that aiv truly 
ntm-r4'm?^ahk are the one% use for iuerity. The«: materiah 
are often referred to a% mineral fueK ^Itieh indude^ tt» fossdl 
fud% Mk.'h a% e&>al. oil. and 

ACTIVITY 2: I imploring the Non-Reneuabk Rewurce 1 

Tt-ACHhR^S NOTE: Fhe faet that it toiik 70 to 100 million years 
to make the loal that is no«^- beii^ used on]y means s<Mt»thk$ to 
fsomei^e who cafi c-uHcetx^ 70 to 100 miMion. CliiUren ^ not able 
to do this, nor are nio4 adults. The foilowit^ two coni^ts are the 
im|H)rtant \^mi\ to make: (U energy fuet& were nvuk om a very, 
%vry long peruHi of tttne: ii) when they are uKd. they are used up 
very quickly, fuel is used m\u:h faster tlian it kn made. 

SUist of the fuel is call d fosssil fiaH. All fossi! fuel comes item 
energy that wa» titoatl in plants and animak and took a to^ 
time to he formed into the coat gas, and oil that is fouml today. 

It would be v^ry helpful to take the chiklren on a fossil hunt if 
there aa* areata near the school where this might he (KHsihle. Call 
the «cicni^ coi^dinator and aide where fo^k might N found* Sf 
there are none in the victnity of the school, ask him to help to 
obtain %ome evamples of fossils and ask the foltowir^ qucstitms: 

What ts a fo^isll? 

Were all fossils either plants or animals? 

Were all foKsil« msx alive^ 

llow okl arc some of the fossils? 

Ikiw did nature turn pbnts and animals into fuel? 

The following demonstration will help the chikiren to see how 
gas wai^ formed: 

In a KnuU bottk with a smaB neck (a soda pc^ bottle will 6o 
nicely if it \s not colored) place a smafi aimiunt hamburfcr 
and krttuce kavrs. Put a small baBoon over the the bottk* 
mouth and place it in a spot where the sunshit^ wiB hit ft. 
Leave it for as k>ng as it takes for the NSoon to start to fifi 
with gas. 

TfcACHER*S NOTH: The hamburf^ repa^scnls an animal that has 
died, the lettuce represents a dead plant, and the bottte is just a 
place to observe what happens. 

As the plant and animal material begm to decay, gas will be given 
otl and trapped in the balloon* 

\\ the children observe this ask them the following qittsstsons: 

We have obi^r^ decomposition m our school pounds mA 
know that it makes soil. W1iat wisuld happen to the soil as 
many, many layers formed and the bottom layer ms unckr 
trentf ndous presute? Woidd it g^l haiikr or softer? 

%Livicr may he prepja*d as an overhead transpanrncy or you 
may duplicate it ^d pass it out to each chtki. This and the 
following e\planatk>n may help the chikinrn imderstand how 
mineral or fossil f uek were ftwrr^. 

I rame I : Many, many years ago. before man appeared m earth, 
there were large anras of swampland that looked something like 
the one in i ratr^ 1 of the sheet/tran^aiency. 



I r^me 2: In this piciua* sonw of the plants have died and fallen 
into and under the water. Iki you thmk a plant that is ufukr 
water would decompose/rot as fas^ sis ime that is exposed to the 
air? The answer is that it wouki mU, Inrcause decsimposittim 
mtuin-s i»xy|ien and wlhrn tin; water cowrs the plants* they 
deeompOMT very skiwiy. Ihis nH^aiH that the energy that they 
have stoied up from the sun is trapped and stays ttwre. 

f rame %: As tin* years passed, plants continued lo dk* and pile 
up. and a stranfse thing occurred: wvather aB over the world 
became wanner atid the icv in the Mrth and south polar regkms 
melted, causing the sea to rise. ;md the seas came in and covered 
the swamplands. 

1 rafw 4: The oceans are filled with numy smaS animals and 
l^ts called pkmkion. During the kmg period of time that the 
oceans covered tlu? switmplands, these animaK d^ and fell to 
ttbf bottom* This caused a great <kal of tmrssure to t» put on the 
original plants shown in l-ramcs 1 and 2. These plants began to 
piX very hard« 

I rante 5: Afller many ye;tfs the temperature of the earth began 
to get c*cH)k'r. Ice started to form at the north and south potes. 
The ice took up a gieat deal of thi^ water and the sea moved 
back away from the swampbnds. teaving a thk*k coating of n»Kl« 
TMs same thmg ha^H^ned many, many times, and each ttn^ the 
older layers were put under ptesua*. the following things 
happened: 

I'raiT^ 6: 11^; fat from the bodies of the ocean ainmals that died 
was <quce/ed out and began to drain down through the rocks 
below. The original plants contbitied to get harder and harder, 
and so did the mud that was feft after the i^ra went b^k es^rh 
time. 

l-rame 7: As the rocks got harder and harder, the earth's crust 
began to fo\A causing some of tl^ layers to icsm hitle domes Ifte 
the one seen in the pkture. This made a perfect collecting place 
for tlK CMl that was drainmg down from abow. and this is where 
It is often found today. 

I ranu: 8: The fmai pictua* we see is very much \^ the situation 
that e\hEts today« 1 he very oki layers of plants have turned to 
coal and animaK liave turned lo oiK whkh has colkcted in pools 
unde^uund. AB of this took »)me 70 to 100 miBion years. 
Does this tc8 us anything about how fast wc should MfX our oU 
and coal, and why we consider these re^^urccs non-renewable? 

ACTIVITY 3: Expiring the Non-Re«ewsrtjte Restwree M^tab 

The children haw seen wliat happoK to a steel nail timt is ma^ 
from iron if it is exposed to the weather. Oxygen combines with 
the vtofi and turns if l^ck itxiia iron oxide. Man usually (^events 
this, howem, by painting and coating the metal so that it wiB 
not rust, liave the children consider the following questions; 

What will happen if we keep producs^ automobiles that aie 
made of steel, u^ng iron from the earth? If wie keep don^ 
this at a faster rate than the kon rusts and returns to the 
earth, then what is eventually going to haf^ien? Win we run 
out of iron and not be abk to make ^eel, which woukI mean 
that we will not have steel to make ^my of the follow- 
if^: cars< trucks* rdlroad tracks, spoons. Ncydes? What is 
the answer to this problem? 

The me^l ate^y taken from the earth xm^A be recycled, and 
not so much of the oris^nal iron ore shotdd be used. 

Discuss the word ''recycle** tigain with the diiMren and point out 
to them that once we take something from the earth. It will have 
to bii used over and o\i;r again. 

EVALUATION: 

Given the oppiHtunity to tell why any resource is considered 
non^newable. the chiklren will indk-ate to the sattsfacttot of 
tiK teacher that they understand the comrpt of mtc of use 
versus the rate of production of natural resources. 
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iht* ottpiHiyntfv in tin' Uitk*renar iH?mir«n 

'"r^ni^u" ami ^n^^iic/' lYw chihSn-n ^IH mdkate by Uie^ 
ittmrnents f lut the utider^tami ih^l *tvnc«iir* nwam tu remake 
in ttaiturc* ami '*rco'i^K*** nwjitt% to rcti!^ ^dtn. 



Section B PEOPLE WHO TAKE Topic Vlil 
CARE OF NATURAL RESOURCES 



IfOALS: Afivt this WsMm cHiianm >houid: 

he j«drc of the tdsi that, ticiauiic of thi* tn*nwmi4iy% rate i>f 
njium! rcH)ur4.v% tvLitivi* to twcds, thty nwi he man:i|Ufd. 
pt\itci:tirii. Afid sludkd. 

IW jtt4iv of the kik^Jti of |oh5k thai apc avaiUhte in the fitfU of 
njtuml ii'S4»uiccs. 

Hi* jHju* of the* %ki\\s and knowK'dgi: that natural n'^nv 

Oi\ Upjttt > '{U&i*. 

TFACWK* • ^oll-: I hi- mformatum that folkiw^i is in namtfw 
tortn and ii- u to be uwd with the IKt of activitiiS. tcachm afv' 
i*m\»ura|fiL*d ii« sckw one or ^k^vcfat of the aitivitHN and ttetp 
ifuidrcn til ivciMm* av^arc of th«r varttHi^ opportunity*^ fur cm- 
ploynwnt that c\isi in Uu* field of natural a*%imri-tfs. 

ACTIVITY I: Mau* ttw vhtldrcn dvv-. 3i»p a huiWtin of pii-tun*s of 
pckfpk U4>ikin^ \s\ih natural resource^ and ^^are the information 
helov^ \%ith eavh other and uith other dasw^ in the ^hool. 
Pictures may be found in ^'twral tKihlkatkms as im^II a> ^^ts 
and outdifor fHJt^ieatkim^. 

ACTIVirV 2: ^iet ... (ou^h v^iih Unal natiffal FC>ouri*e agenekii 
that ttta> priiiide re^iHinv per^^ns to come and vpeak to ibc 
elas^. 

ACTIVITY J: I sK^k into the tH*ld trip po^sst1liitle^ that niay e\i%t tn 
the viani(% of the whoi^f that \%i»ukl alUm ehttdien tii meet 
pwipk' U4ukm>! in natural rcsivuriV areas. Water treatment plants. 
}t^h hatehencs. /itos. parks, and muntctpa! {^nnin|! oifiecs atl 
otVer field trip p4is%ih!ht]es uhere ihitdren may meet a natural 
fesoufkv \^(Mker. 

INI-OKMAIK)N ABm T Pi-Om WIHI WORK WiTII WllJ3LIFt 

i\w peopk* viofk v^ifh animals ^an he dmded into t^o 

stud\ isruup%. tliow uhi) Uiuk ^%ith wtiJ oftiniah. and those uho 
uork Sill!) Jiftth uU aiuffuilsL I he lolloping are esainples of 
umse ot the ot-i upations tn tin* \ftikl annnal eati*Kory. 

WtUhti Hinhtf^M 

Ih^' utidhle hMik^st ^ork% in the afi*a of ^ild ammal study, 
ii^kin;* obscrvatf4in)^ and experimenting ^ith aninuh iio find 
out uhai they need ti) eat. how they find protei tion. what their 
nrbtianshsp ss to eaeh other and to tfu^ plants in their 
surioundin^s. eu J and keepinf i'areful eheck <m ttu* animals* 
^cnetal KaMh ami N%e!lare. 

Mi«>«t o{ the p^'opk- v^ho Hitrk asHtldljte hniki^fst!^ are graduates 
ot a tnuf*)car i'olW^e pr^i^fam. lhi'> spi*nd a ^reat deal of their 
imK in the i>uU>f-diKus. o!*Ni'rvin^ aninuls and studyini; at^mal 
environment. Ihe> dls*i spt*nd many hiiurs md^MUs usinft 
mafhtMTtjti. V SiieniV. and laiuMjj^^* skilU t<» rei'nrd the eviJenic. 

Man> ^fjt^ a}!»> >*hen theri: were le\%ef nnrn and nnire wolves, 
mountain Ihms and i»»v*iics. man hunted only hi*v;ause he 
Hanted ttHid. \s the ye4r> ^enf hy. the numher of peopk 
miti*aM*d. thi' numher ot pfi*dati»rs deercas4*d and the natural 
hatan«e '«t nature was dtsfurlH'd. Aninul pi^pulations that were 



once umalt and in balanwe with the a^lahk fiHid began to get 
my Urf^. 1 hen. was not enough food tu p» around and 
althoi^h m£tny ammab were horn, very few of them reiaiied 
matufity. ThoH* that Uved w^re tn wry poor heahh because of g 
bek of toiid. Man, ttw hunter, has ret^atvd the pa*dator in 
many i-asen. Huntit^s. tH^wcver. must he eontrolkd and this i« 
where the game warden eomev in. 

The game warden is a eomNnatiim of polteeman, teaeher, 
setentist. and veterinarian, laws ci^tah^hed hy kural. slate and 
federal gowmment«^ are des^med to proteet wild animals. The 
game protector must enforce these law%. Observation anttiuil 
h-it>ftat and popubtkm numtH'r% i^i another of the duiies, as weH 
as frei)uently assisting the witdhfe MokigtKt hy cotketing nee<ted 
infomtatHm ahcnit ivrtain wild animals in an aiea. 

A m^ox duty i»f nufst game wardens to teai'h pei^pie to hunt 
lal'ely and to enforce the hunting bws that exist. 

A game warden must have a least a high school degree and 
usuaHy tcpecialtfed tratiung t>y the employmg ^ney* Clame tewt« 
law enfortvment teehnktues. public rebtionti. game Uofc^, 
natural history. outd<K)r craftimiam^ip, and the ability to get 
along with peopk are all 4ctih that a ganu* warden must 
have. 

iiamv ti^m at Kcjugi- M4imf^*f 

1 here an* ivrtain an*as in many state^i that an* managed for the 
expa*ss purpose of providing the proper habitat Un wild animalii. 
I ach of these aa*aji requires a game farm or refuge nuni^r. 
depending ufHm what the area is called. 

The game farm or refuge man^^'r is in some ways similar to a 
fartner ui)o grows domestic crops and ammals. knowledi^ of 
what the animals need in the way of food and protection Is 
rei)ucied. 

(^anu* farm and refuge man;^*rs must kmm soils, cmps, animal 
haNts. and tH*eds as well as farming and land uu* technique«. The 
occupatKin rei|utre*i at ka«t a h$h ^^tIkh)! education and very 
often experience mdlox additional pc^^it h^h schiuil technical 
training. 

INFORMATIOIM ABClUT mWl^. WHO W<mK WTTH WATER 
ANDFIfm 

Waterways Patntittutn 

I tshing Is a very impttrlant sport in this cnuntf)'. So many 
fH*opk.* f4&h that it » netvsj^y to aBoH fishing cmly during 
certain tim4*s of tlH* year for certain ^cies of Ash. and to hmit 
the numher cai^ht on any one day. Ihe waterways patrolman 
cnfmce^ these law< and «erKs the same rok lor fKh as the game 
prutCitiir s^'fvcsfor ^ik! lauJammaK. 

Waterways pauotman at^) are respon^hte lor ihi*4.king on the 
safety oi h(«ji^ tnr recreafitm, 11k'> teach pi*itpW how to u«e 
boats and fishing equipnwnt profvrly, investigate stvurccs of 
water poHuiiim. and ^-ncrally ivrform anv duty that has to do 
with thi' p^ttectton of streams, rivers, and lakes, and the fi«h 
that live in them. 
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Itirrtr ts d gu'4t ikul nl y^^wt ptitfuttitn in uuf amnfry iiHl^^ . 

fakes, or m^ht wurk for city gii%t?mmvnf jfid icsi ihi? ^altv f}ut 
h» lo u%^d by the {HM»pfe in the itiy. 

fcopfc i*1io work »1th wjicr 4|iulify v|H'nd muvh of ihw timif m 
the oift^lilaiYrs aiih*4ttf^ simpks ftom tt^KT Miyuvs jmi 
«H|ttiil aiiHiunf i>f tiitw sn ifw klHrmtsity l^HmatfU) WsUtifL the 
WAtiff to ilcteriraiH* ii\ qu^ty. 

^st i>f ifuHt- pi\)pk: hjvt at kast two years of i-otWgc ami many 
of them hoW itilk't^? dcgrvirs. ITicy must understand dicmistry 
am! hiokigy and the m«?tht»d% used to get atvurgte sampk« from 
the water thay they want to te^t. 

INFORMATION ABOlfT M-OPLE WHO IWRK WITH PLANTS 

There Ate many ocirupatwns that have to do with plants Thw 
m^eiial wtB cow thiee: the foresier. tlw crop farmer and the 
nufitetynuin. 

The modem f^^ster is really a farmer. He take» care of 
are4% itjvered with trees, and mu^ decide «4ikh uee^t to cut 
down, which tree^ to teave stand^« wheie to planr new ttt^n, 
and how to get the trees out of the forest without dam^tqt 
fm>fe of the aiea than is necensiary. 

Skills needed tn forestry inchide knowing how to use everything 
fmm a\es to saws to heavy power equipment such ts 
btdldo/eni and trucks. Sometimes foresters need to km)W how to 
fly and parachute to foa'<i fue areas that cannot be ne^lwd by a 
land vehicte 

The k^d» of knowkdgt that a fmt^t muat have are very bro^. 
include eit>nomics. mathemattcK. weather (^diction, fire 
ccmtrol. soil sckmce. equ^ment w« and maintenance, and many 
other things. It would he unusual for any one fcmrster to Iv an 
expert m all of the f«:ld». The amount of knowiedpc a forentcr 
may need in a particular area will depend upon (i^ttcular f<we«t 
<ipectiihtev 

Most foresters hai* either tw«vycar or four-year degrees with a 
«pcciakzation in one of the areas of forestry. 

Fanner (C*rop| 

One farmer tn thts i-ivuntry raises enough food to feed himself 
and 48 other people, ^armers raise crops that are either fed to 
animals to pfodi^-e meat and milk products or sold as produce. 

farmers tcd'*^ are specmlists. They glow a langle crop, and 
mu«t know not mfy general princes of farming, soil nience. 
fertifs/at»n. weather, trngation. equipment use and mamten* 
ance, marketing and economics, but 4l5k> the specific phnc^tes 
that are retevant to the crop or crops that they are raising. 

i^ms today are much lar^r than they used to he. This make« it 
very (tifflcuh for a youns persitn who does mit already hvc on a 
(mm to ik^ide to become a farmer, purchase the land and 
equipment, and get started. Host farmers today are fwrsons who 
wm bom and r^sed on a farm atkl mherit the business from 
their family. 

Surutytmn 

\ nurseryman grows plants that are to be replanted later. usuaHy 
sold to pei>ple to use around ihetr homes and gardens, or io 
landsiafH* gardnern to uh* around buildtt^s. streets, and h^h- 
wayv 

Plants that m raised fmm seeds require very speiial cafe because 
they are easily damaged by disea^ or improper conditKm-^. The 
nmseryman must be aware 4if inof^r conditions for raising 
younf p>»«fs. Knowing when young plants are ready to be soM 



and how to take good care of tiiem when they are mowd from 
one pUci* to another is also rwix^ssary. 

Hunnuig a nursery also requires a knowledge of good bu<atK*ss 
pfOitiit's. equ^cnt use and maintenantv. w%*ather. soil and 
f^m inanagetnent. 

Many nurwrymen are coUegc gtaduaU-s \*ith (kgrees in Iktrti- 
culture, plant scknce. or some other phase of nursery cr«»p 
ptodta tnm. I here are als4> }<rb oppi^iunities for the graduate \4 
two-year colleges and rechnieal sdn^ds. 

Hl}?lJt WHO WORK WITH MINERAL AND MINERAL FUELS 

Many years ago anycme who h^ked tew minerals m mineral 
fueK was called a /src^rior. tho4^t of as a glt/^.k^d old man 
with a burro and a psn. way hack in the hm% hoiking for gold or 
stiver today's pms|^tors are much different but still have 
baidcally the same obfectivc. to find miner af and mineral fuel 
depoi^ts in quantities large enot^ to be i-ommerctafiy \^ktabk. 

The petiokum geokigtst is an example of the modem-day 
prospector who^ maM res^dbility is to determbte where to 
drill (Nl and gas weBv This deciiaon can only be made by a 
person «1k} is familiar with the kind fseok^y m areas where 
oy and gas have t^en foui^i before. 

When a driflmg operation starts t)W petroteum geok^ist must 
constantly check the cure sannttes that are brou^t up and very 
often must check on soeveral operaticms at the same time. Much 
of the petrokum geofo^t« time is spem out-of-doors. 

All i^trokum geok^ts are graduates of a four^year college 
program. There are also technical occupations in tl» fleU of 
f^troleum geology that require a two-year (kgree. 

Wne ConsemtkM TechnkkiM 

Alt mining operations tc^ay are affected by federal and state 
confervatk>ns laws. The mine conservation technk*kin usually 
works for the mine operator and makes sure that alt regulations 
are followed. Mine conservation technicians working for open pit 
mine operations must see that the land k returned to a itmdition 
stmilar to what it was belore mining started. Soil must be put 
back, gri^u^ must be done, and trees muM be planted. I he mmc 
conservation technician must be able to understand gi>vcrnment 
regubtkHts and supervke tlnr people who operate the grading 
equipment and plant tl^ new trcies. 

Mine conservation technicians also work m the **deep** mines 
underground to disi^ver and stop dangerous environmental 
cofuiiiions caused by poor mining pmctices. They check the 
land, water, and air around the mitte site to see if the mifu* t% 
causing poyuttor.. Stoppmg mine Ores is d%o an area wliere the 
mine conservat»n techitk^ plays a part. 

Most of the occupations in mine conservation tCi^mology requn-e 
a h^h school degree plus twt> years of technical training 

PEOPLE WHO WORK WITH UND SPACt- 

iMiuI Penney 

Mafi is a social animal, whwh means that most human betngs ItKe 
li> live near otherv fbey dim't. as a rule, want to ^iread out, 
When many many people bve m a small portion of the land, a 
land pbnner can lw*lp to make the best usi* of land spaiT. 

Ibe land pianrHrr tries to fit the needs of peorfe Into the land 
space that they octnipy and must know the natural res<furce 
capability of the land being used, toich as utmerbmg about 
ge4tkigy to determine whethi^r or not the ground will suppmt 
buikltngs. and something ahi>ut water and sewa^ to make sure 
that people haw enot^h water to drink and that the soil uiii 
take care of sewage, I he recreation needs irf piuipk must be 
knoH^ no that <kcistons can l» nude about where to put parks 
and pbygrounds. 
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arc ituny uuhnujl ftttMitittt% in .iwisttng Uiid plinm*f% tfut 
as|utfc iHo >c.ii<^ft»f volk^gc ifdttim^ 

reOPl.F HHU WORK VVtTH AIR 

I he nuivjMtiit mUu^fful ]ifiHluvii%u% jnJ trunvfHif tJiHin needs 
of \\w vountt) haw i^uwd jn e\cr ifurirastng air puitution 
pfiihiem. Hht air qualitv tesUf kuUciU air Mnipkrs Hhtfic 
pi«l|yiion }s \us|H*eu*d and tests tlH:m to ikMcrniine the atnuuni 
ut ptYliufHrn present. 

f \w air quabti tester must, therefore knim to ihc 
rather s^tphtsiUafed testinfS ei|uspinent availaHc liHlay and how 
t«» determine uhen and where the samples sht^ukt l>e takifn. Ik* 
ncv^s to knifH the dilterenwx* K-tueen eWan and pi»ilufed air. 
and hoi% muwh poHutHvn ^an \x loWrated hetoa* thea' i% dan^lef 
to |wpk*. 

\tr iiujhis testers are usually graduates ot ^-vvar tCkhnk-al 
pnigram^ m att poilutton u^lmokifty. 



Ptom: HIK) W}RK IN RfeCKt ATMN 

hth'tiwihr \&tutah%i 

I tie snterpa-tiw naturalttit provkk*!i inUn^niaUon ahout thir 
natural Hurtd to peopk- uiio n^t national, state, and kn'ai pafki 
artd museums. Naturatistt must U* l«aehers« tt^mmunieators, aiiU 
res4!arehers. 

I he naturafast uscn the iHit^fnloofs as a clasmnnn tnvKidli^ 
hfok)g>'. /ook>g>'. botany, j^oiof^'. and the natural mul rarth 
S4ien4vs. 1 he naturalist usually has a eoMegte degnre in oms (tf ths 
alH)ve and a great deal of knowk*d{ie akH)ul ttw n*si. Mo%t of his 
time %% sf^nt outH>lHloors, hut the naturalist must als^t be able to 
give effeetlH' indoor presentation^ usir^ audfo-vi^^ual equtpm^nt. 



tVALDATION; 

(m^n the opfHirtunily to identify aiid desi'ilhe iHi-upatiiRift in 
the natural resour^vs. ehildren will give an«^^e^i that indiofc 
that ihey understand that people must take care of natumi 
re^iurees. 
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Section C - Soil Topic I 

WHAT IS SOIL? 



kmm thjc %iiit u ttuik' up 4»t aif. uaior. hmKcn diiun riuk^. 

TEAl'MtR'S NOTt-.: All tHitu^ \ii}:j£i*sk<d licfc will Iv luvcd 
thf as^umptwn that ificrc u j pLkc on the wluuM fffiiunds, ur 
ticarln. Htufi* ihjklfrn may k-arn jKiui mmI. Itvc^ c\pvrk*ni^H will 
mvi>K« ilt|S^n|( and vosnvtimv^ u-nnivtr^ a hhuII amouni of hiiI fcir 
fujIhtfT study m ttw iUwinnn. 

In wwHf Mtuatioitv lH#» 3hjv% a^Humpthm h mM ap{mipruilc 

If thb 1% true, fwoi'hcrs must find s^mwc uhI t<t N-ng into the 

ACI IVIIY f: Htfiiiniin^ \iquatnti'd Miih Siiil 

A. icmpvratyrf and Water 

HaH" Ihi* L'hildren lAkc a ^lami^le irf the whiwt grt^und hjiI or 
other appropruie places and w*\pii«^e it with as tmny H'n«cs 
ds they eon. The the folloiivini! quentHms may help 

What ean we Jearn alH»ut the mit by feelmg it? 

U It eiH)l or warm? 1^ it nwst dry? 

If you Hjuee/e a attk* hit i>f it in yinir hand, dins it stwk 
tifju:thcr? What nukes ii stuk ti>jEk*iher' 

l>oe\ Mill have %^ater in it? 

H. HiKks and i )rganie Matter 

ll^e eath ehski eoileet *»r give them a small \ample of mmI 
(about 2 eubie inehe^> and put Ilk! sanipk* m ilie middle of a 
puree of H- 1/2" x 11" paper 

Hnividinis the vhiklrcn with a hand k*rts, maj^ifytng glavs. or 
kiw pcmer niUTt>v4,»pe. ^iti make this experiem^e mueh mure 
fun and nk'anmKfuI. 

I>iree! the chiklren to Ni*parate llie soil sample into Ihmgs 
that kiok dtfien-nt and Uimgs tlui kn^k alike. Remind them 
thai they are siili fr>ing U% disiovi-r \4hat makes up a soil. 
I he fiilkmini! qiiestmns ma> help 

Is there anything ffta! kn^ks like wihhJ ' 

h there anything that boks like it u%ed to he a part a 
tree or piint * iKoots. leal par tick*, swms. old kave^.) 

IKte^anHhin^ kiok like snull riwks or sand? 

Are there any wiirms 4U inseets in yiiui mhV 

TFACHfR*S NCITI:': In an ideal siul one mipht find all i»t the 
al^ive, I his will no! generally he tin: ease, hitwever. I he ver> k'asja 
teaeher sht^uid expcki from the alH»ve aeiivn^ is ut have tlii' ihiklren 
diwtwer ihai tuo tru^jt: eomponents iM sml arer<#<A' ^iurrnii s and 
pbnf pan\ liifpanu ma iter ). 

{ . \ir 

4>m' uay to dem-msirafe "soil air" ihi» ehikiren is !o pla^e 
a xantpk itf S4»it tpreiefahly tim' thai is nuwst and fre^^hHna 



jar and %lowly pour water down the side of the lar until tlie 
water eoverx the H»il by 3 \o 4 inehe<«. 

Air wtil i^ope from tlie Miil and ean be ob^rvrd rt*ing to the 
lopuf the water. 

Shi^uld tlK? X4nl diMurbed when the water is piiured into 
the jar. dimply alUiw it to wttte hrftire ohftfrvmg it. 

I>. A I fvmg Organism 

I he folkmtr^ ikmtmstrafion will help te^her^ ami diikiren to 
disi\iver the reality of livoig organism!^ in a so\\, 

MateriaU needed: 

Two }^etH)ns of w>tl that are approximately the ja/e of any 
pan that one Wiiukl um: to bake a «ma8 nwat k^f or bri'od 
tapproximatety 8" \ 4" x 4"). Thexe xeetions xhouki come 
from any place witere weed« mi^tftt be or are growing or from 
the floor of a wiH>dk>t or fkiwvr iK^d. 

Two a)ntajn<*rs of equal M/e, one of whieh um he put into an 
oven. Aluininuni pie pan% uilt do. 

Procedure : 

a. Mix the soil ^mpk*x togi*tlier m a box. 

b. Fut 1/2 of the mixture intv one container ami 1/2 into 
tlw other. 

e. Put tme eonfainer in an oven for about 45 minute?i at 
approximately 30(1" tthin wiU Kiterilize the namplel, tlhe 
M3il ?JtoiUd be crinkled with water iuid t.-overed t^tly 
with a sheet of aluminum foil to h<iki m tlie 5aeam before 
being pkHx*d in the oven.^ 

d. Kenn^ve the sampk from the oven ami plakv it next to the 
other one on i window si|] and water each one equally 
dail> as required. 

e. Ohwrve the rewjlt% over a 2 to 3 week perbd of time. 

TKACHI-,R*Ji NOTE: 1 he IK'in^ oriiam*ms in a Miil are different 
tn^m the organic matter dt«cu«»fied earikr, Or^anie matter indiiaten 
?»omethtng thai was onee alive hut \% now deid, ()r)ianism« indude 
bai'ieria. insiectii. piantn. weds, womifi. and many other livii^ things 
Uiat live in and interact with the sAn\. 

This dem4m*»tratKm will dimply alkm* the children t4> i^re that there 
are living* thinjfs m the u>il. Lei them f4>lltm ytiu throui:h the 
demonstralum. including: the bakin^r of <me "Sample. 



FVAI.IJATIONs 

ttiven ilie iippiHtunity to ansuer thi' question: if you wea* to 
make some soil, what kinds 4if things would you need ' rhiklren 
m\\ denhnistrate their ktniMk'dge of sihI i^omponents b> huvii^ 
the following in their answer, air. water, nuks. organic matter, 
and hvtng organism<)». 
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Section C - Sof^ 

SOIL FORMATION 



Topic I 



GCULSt After thiii k^ei^^fi chiMren !dH>ttlU: 

UndcrstaiSil the w-'incepl that soi\ \s d t^tww^bk natural ie*>uri4?. 
and that its Kmr^^ai takes trvmenduu^i Ijme. 

ItniWrKtand the^ terms: weatheru^, parent material, soil 
proilk, and hori/Aiit. 

I'nderfitand bade eonw'Cpts of noii formation. 

Begin to unitenoand the relation<ihtp aS one area (horizon) of a 
soil profile to another. 

I lave die ba^a^ for a better underiitandtng of the ioil topics that 
follow. 

TtACHER*S NOTE: i he Iniroduetioft of t!« ••«>ll profile" U done 
here heiau«f it wiU give the chiklren the tou! picture of *'a s^l^ 
from bciljoek to surface. Knowing what a proflk is will help tl» 
chiKln*n to understand better the topics that foUow. 

ACTIVITY I: Discussing Soil Piofaes 

Ask the children to <kfii» word fJtoflk. Wh«i tl^y Imvc 
arrived at the condusLksn that a profile is really a **side view** 
then ask them to use their imaginat^ and do the foQowing: 

Start at the ti>p of a regi.lar pkce of notebook paper aikl 
draw what you think a soil proftk might k3ok like. You may 
use words at the side of your drawing to descrtt^ what you 
m^ht find as you go deeper into the soil. Make sure that 
your picture shows wheie you think soil begins and ends. 
tC'olkct the drawings when the chikiren aie fWshed.) 

T£ACHER*5 NOTE: The purpose of this littte exercise is to help 
teachers to find out what chikiren think tl^ will fmd in a soil 
profile, and to make comparisons between what they will Hnd and 
eventual discoveries. 



EXERCISES 
SOME WAYS TO MAKE A I^L PROFILE 
THE SIDE HILL METHOD 
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Procedure: 

a. I ok! fH)ster bo^d ak>f^ the kmg axis. 

b. lover middle fold with gli». 

c. 1 ake a sam^e of soil from ewry 2 inches that the au^ 
goes down into the ground. 

d. Put soil samples on board as they are taken out of ground. 

e. Pre^ soil gently Into glue and aflow to dry* for an hour ot 



so. 



© 
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® 



ON QLUC 




THE PCXSTHOLE METIK)D 
Procedute: 

a. Dig a hote straight down into the earth. Take a siunple 
from each level that you dig out place it the poster 
board in the same manner as in the auger method. Then 
flfl up the hok. Th^ meJiod wfll w^rk but is not as ea^ 
as any of the other method. 
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f ind a side hill and dig straight down until profile is cxpos&i. 

Using Master C*l. have students klentify the soil horizons. 
Udi^ the posterboard ami glue method described under the 
Auger Method, have the wtUkiren take sam^ries and prepare a 
model of tl^ soil profile. 



THE AUGER METHOD 

If you have a «il auger ^vailabk the following method may be 
used to make a proHk*. 

You will need: 

Poster board* 9" x 22" 
White glue 
Soil auf^ 
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THE 4Nc;lmn hLiJn 



W a bHi ts not avaiLihtc ios fXpitHtiri* nf fhi* m^I prut tk-. but only 
tilt Luid cMM» m the stUii> area, (he smi iiuy Ih* rcmovcU at an 
angle into the mcwnd. expinm^ iha s<jit ptiidk' in a vertieaJ u-all 
aj* shown in the figure. Sample* may W Ukcn, and a model of 
the toil profile prepaa*d as previiiusiy deMrriln^d. l ill the hi>le 
when the ^tudy ha?^ been iimeluded. 




MASTER Of 



WHAT MIC ill I HI l OiiNl) 

PLAN! ANt) ANIMAL 
Di BKIS ANDNI W 
SOIL. RC)O rS. INSI CTS. 



RATHI R CX)NSrANT 
PARilCLI SOI Till 
SAMl SIZF ANDCX)LOR. 



LARCil R(K"K PAR- 
TIC LFSCALLIl) 

SOIL PARI vr 

MAFIRIAL. 




■ • ■ ♦ • 
« 




ROCK. 



/ 



(X)LOR 



w:ry dark brown or ri d 



UGHTI R THAN A HORIZON. 
MAY CHANGF AS YOU CX) 
THROUGH IT. 



WILL Bl LIOHTHR THAN A 
AND B. AND ABOUT THE 
COLOR O! Till: ROCK UNDI R- 
NLA1 H IT. 




TliACHER'S NOTE: Thi* puWicaticm is for natt4>nwidc u*c. It w 
thcrefftfe tmprnvible to <{how you exactly what a soil profile from 
your area will look like. The t^c^file chart shown above i,s typical of 
a mnl «u!taWe for grnuing crops. There arc three areas (A. B, 



C) caDcd horizons, and each hori/>on play* a particular part in the 
formation and functioning of soil. The depth of these hofii?4>n% 
varies considerably. In some very shallow soils, B and C hori/on^ 
may be lacking altojsrthcr. 
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ACTIVITY 2: Making a SiHI Hrofik' 

I \mc M w«vfdl Huys tM iti«tki* Mill prnfiics mo^it of s^hich can 
be found on Wurksiwvt r t . 

iooLs nt*tiiktl for this uctivsty wilt be one or nH)rc of the 
fotiouing: a <ihovel a po^t hole digger, a soil auger. A iioil auger 
may he borrov^-cd from a hoiI ^ronsiervatton liervicc teprctsentattvc 
if one 151 not one available in the sehiiol. liigh sehooU >vith 
vok'atKinaJ ;^riculture prugrains y^ou^d U- another Houree <i 
equipment, f he auger inetlnid of nuiking a hoiI profile is the beM 
beeau»: it requires less work, le^ts sp^c^, and dn^turbs hardly any 
kin./. Make sure the k'hildR'n get a good indication of the ehanges 
on iheif poster tH)ard. 

After the profile has been e\po^d and a iuimple of it has been 
made, ask the ehikiren the tiillowingquei^tions: 

What change^ did you n&itiwv as the SiMi profile got deeper? 

We noticed m the A hori/on the l^eakdown of organic 
matter, is this tu>u a soil lis organie material, and if so. 
him d(Ws the organic nutter p:X down into the soil'? 

I he muidle !uui/on H may be K>oked at as the miMng Ih>wI. 
Oiganti: matter from the top and s^yil p<ffent material from 
the lH>ttom meet and mix to form Ihe B hori/on. Why is this 
important to plants? 



The C hi^i/(m at a soil k ealied the sc^lfkimii materwl. Soil 
parent material » maik up of broken down rock, i he rock h 
broken down by a process called wailurmi^. tiradualiy the 
particles get smaller and finiatter. Why is this important to soil 
f(Kmatk)n? 



tVALUATION; 

(fiven the oppv^tunity to e\plam soil formatkm, a child witl 
demonstrate an awanM^?»iof the foUowiT^ coni'epts: 

fhe reUtioni^ip of ihhI parent nuterial and v^*atherti^. 

ihe relationship between the formation of soil parent 
material and the addition of organic matter. 

TiK relat2on?^p of one aiva of soil proftk* to another. 

(fiven the opportunity to defme the following ter«ti% chiklren 
will give a definitfon that indicates an underslandii^ of ttu; 
terms: 

Soil profile 
Soil twH/on 
Weathering 
Soil ^Tcnt material 
Soil formation 



Section C - Soil Topic III 

SOIL AND WATER 



€;ilALS: Alter this lessum childri-n should: 

I'tKlersland tfie reUinmship 4>l \%ater soil lormatwa 

He awna* 4>f the effect of man on soil. 

l^ndersiand the terms drainage and percolation. 

ACTIVITY I: I \pi*rimi*nting With PercoL!tfi>n and Drainage in the 
CTas-sroom 

Water falls to the earth as rain and then does one of two things: 
gtHTs dimn into the soil or runs off on top of t!w siMi. 

Piraiiathm Axxd draim^v are the terms applied to the movement 
of water doun through a soil 4ir the way water runs off of or 
Ihr4>ugh a S4»i!. 

DenumstratHm in thv Cia^atmi 

Materials needed: 

I he inside parts of a coffee percolates. 

MatV about 3/4 inch of cof fee in ihe lop. 

!*iace the coffee holder in a Ixmf to catch the results of 
the experiment. 

pour em>ugh hot wuter into the top to cover the coffee 
jnd nbscr^c the results 

Ask the children the following quest t«ms; 

Why I*, the water in the pan or howl now the cok^ of 
a^ffee? 

Wheie did the coh^r come from? 
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( oukl we Kay from our ob^servation of this experiment 
that when water moves down throi^h coffet* it takes 
fiome of the coffee with it? 

What woukl happen if w a*plaeed the coffee with s»il? 

ACTIVITY 2: I xperimenting with Soil Percolation and Drainage 
Outside the Classroom 

in the following exercise, havs students perform a percolation 
test. 

EXERaSE 
MAKING A PERCX)LATION TEST 

Materials needed: 

I wateh (either a «top watch or a watch with a second hand). 

t onc'lh coffee can with both ends cut out of it. 

] one-pbit jar or cup (so long as this container is the same 
si/e for everyone it can hold any amount of water that is krss 
than the ii^ffee can woukl hold). 

1 plastic jug for carrying extra ^ter. 

Pr<K*eUua' : 

a. Sck*cl lour s\n)ls on the scIuhiI grounds or nvarby . I wo of 
these spots shouki be places where people sekiom or never 
walk* 

I- xamph?s: 

The middle of a yard that doesn't p:i much traffic 



b. The olhtfr tmi ^sjhjIs vlHiuy l« pliiwvs ttlicic pcupk- luw 
ubviousJy idfct ted the soil by walking un it or standttif; i)n 
it. 

I fur m';i around hofnc pktc 

1 he are^ under «iiif^!« or !«re-Haiv> 

Tlw corners of buildings where paih^^ys ufiually are 
found 

Any other p\dce where the soil stepped on by people 




c. Have the children work in teams of thav with each L^iild 
doing one of the following ia^s: 

I . Set can in place and pour wa 

2« l iming 

3. Recording 

4, One chiki j^hould also deuTibe the test site 
The following chart nuy Iwlp in reanding tlic rcsuils: 







9. lie 




I qt 

















Rale of peri-otitiijn should be fV^a'd as amount of water/tinur 
(see e\ampk? below) and converted to gallons/htnir. 

Iqt/Wsec - I gal/520 sec - I gat/12 min 
or l/2gal/mjn 

d. Push the coffee tan into cfie ground al the 5«.*lected sjlc w» 
that WdU^x poured mto it will not seep out from under tfie 
edge. <See I i^urc C'-t !x*low.) AH ihi can di>es is act as a 
!ikevc. The lower edge should be pushed into the ssiil 
about I inch, 

e. Measure I pint of water and pour \l directly into the top 
of the voik'c can. 

f. Mote and write down the lime as S4wn as the water is 
pi)ured m. 

g. Note and write down tlu- tirre if takes for tfu- water t<i 
disappear. Hie difference in time i% tlie inn-i^kUnn raU\ 
(This may be very rapid or very sltiw dependmg the 
jioil type and condition j \ ou may want ti) see ht»w long 
if takes for the wafer to 'if op I inch or 2 uiilK}., As long 
a* everyone Uoeii the liame thing, it does not matter. You 
are finding the rate of percolation. 

After the tests have been made, haw f lie team?i draw conelu-diJiis 
barfed on the following questions: 



WTiat kmd 4»{ results did you exp^vt when j-tiu started this 
experiment? 

What general things could we say about each of the ii\o kinds 
4il aft-'as we observed? 

WTial w as the pen^olation rate at each of the «tes? 
Ih>w and why were they different? 

WlK'n iIk' childa*n have diK^im^red that iwil where people walk 
will mM jiercoLite as rapidly as soil that is not walked »m, a^k the 
f4illowing qiasffims: 

Why d4ies standing on the scif cauia* water u^ dram 
througli it? 

What words could we use to dcKcribe what m^ht happen to a 
s4mI that was continually stepped on? 

TEACHER'S NOTE; The twhnical terns for soil that \% treated in 
tlu.' above manner are impavtkm or amifknikm. Activity ? may help 
y4iu and your children to understand this concept better. 

ACTIVITY 3: StiKiytt^ the t-.ffeet of Sk^il linpiK;tion and Draiiuge 

l^ure C'-l shows a mk'ruscopic vk'w of j«oil particles in a 
non-compaeted situation. The spates betwvtm the soil p^rtidei^ 
an: called /lorr sf^cc. As soil becomes compacted^ the soil 
particles are so cUise together that water will not flow down 
throi^h the sotL 





i 'igure C'l 

TEACHER'S NOTE: The aWlity of a ^4^1 to hold water ^ related to 
tin: amount of surface area present in the form of soil particles. The 
water attaches itself lo the surface ttf the soil particles and is held 
there. Pore space simply allows water to contact the individual S4iil 
{Kirlicles. 

A4i the children the following questions: 

What happens lo st^l particles when a stiil is cimipiH ted? 

Wliat relationsliip d<N?s soil compaction have f o mhI drainage? 

If the soil on your sihool grounds is holding all llie water it 
can and it starts Co rain, what will happen to the water? 

Will the water run 4iff at the same rale from all parts 4>f the 
sihtKil ground? 

What detL»rmines the rate of water runoff otlK-r tluin tlie 
percolation rale? 

TEACHER*S NOTE: I he degnr of siapt^ on a soil will affect flK- 
rate 4ti run off and the rate of fwcototbn. 

What w<iuld happen to u^iler fitat falls tm perfectly level land 
that will niif absorb any more water? 

TEACHER'S NK)TE: Soil that will not abs4)rb any more water or is 
MlUcd up" has reached what is called fwU capaciiy. U the 
percolatitm rate of a lawn is I inch per Iniur and a downpour causes 
2 inches ram to fall in one liour. I inch will be abs4M^bed and I 
inch will either run 4>n or it the lawn is pi'rfectly k«vel. will \w there 
and i'vaptuale. I*his can Inr ijbserved very nitvly if tla-re is a bill! 
field or pbygTiiund 4m the sclto4i| gr4tunds. After a rain, water 
puddles will usually f4»f m in the area artnind home plate or under 
see-saws swinpi. 
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ACTIVITY 4: IVtiTminjng the I Ifei t o! ^fi*ottt]on on Soil 

tiiJti>r ^ri*jN 4)f 4i s«^l puiUW arc atftfcu*ii by waier 
fHffkobiKm. Iticy arc (H ihc fiHivirtncnt of orguniv mAttct and 
nutrurnu trom the top Uytrt of soilUoun to where root liy^tenis 
an? ; <2) weathering irf nnks that forms *oil parent material. 

Prepare an overhead transparency from MiH^tcr C'-l to explaai 
this conwvpt. 

Point out: 

Ram laiU on soil and because >)f gravity stiirts to move down. 

As water moves thn>i^h the imrfi^e lioii. it pkks up nutrients 
fiom the organic matter and canies them through the A 
hori/on and Into the ti hort/on. 

Material from the juirface is deposited m the B hort/i:m called 
the "/one of accumulation." 

\^ater that is not used by plants or otb?r llvii^ ofgamsmsiin 
the S4)il finally reai*hes the ^1 parent material where it 
usually drains awuy. 

Water Chat re4te.hes bedrock runs ak>ng the plane of the rovk 
and enters live water cycle at a spring, stream, rhei, o{ avU. 



f Km/xm A is dften ca^d the *'?4im: of baching.** leaching Is 
the term u^sed to deaiibe the removal of a maUfrial by wuier. 
<i'ofIee groufidfi have been leached of their sohible materid.) 



EVALUATION: 

(<iven the opportunity to define the fo^towli^ term^u the 
children will demonstrate an understamling of tl% meatUng of 
tte terms: 

pinxhariM, runofj. flrkt axpacity. pcrct^tton rate, fio^r 
^mr, impaction, degree ofstope. 

c;iven the (^t^tunity to trace adrcHi ^ waiter fvom the surface 
to the bediock of a ^1 proflk, diiklrer v^ll incbcalc an 
undersUndir^ of the relationdiip of water to t!m «kvelopment oi 
Koil. 

(liven the opporttmity to answer the que.<(tion "(*an you tell one 
way that man hat^ a nepthre effect on itoil?" children will give an 
amwer that indkrates that the chik! under^ndx tt^ reUttonship 
of walking on sen! to pcm icpmx and the rekticvnidi^) of pote 
space to water-hokiing capacity. 



Section C - Soil 



Topic IV 



SOIL AND PLANTS 



GCIALS: After this kH»on chikia*n siniuld: 

Know that plants arc very important to soil because they help to 
prevent S4itl erosion and also provkle ^anic matter to the soiL 

ACTIVITY I: Discussing IhrcompositiiH! and Organic Matter 

(litkla*n shoukl understand that the term '•organic" incticates 
something that was once living hut has smcc died and ifi m the 
process of decomposing. Activity 1 from Topk- VI. Sectkm B, 
will serve as a good review and discussion guide of the 
relatkmship Detween soil renewal, organic matter, and decom- 
position. 

AmVlTY 2: Discovering 1 xamplcs of Organic Matter 

Have the children go outskle the school building and explore 
nowertnrds and areas under trees and shrubs. AA them to fmd 
things that vvvre once alive but are now nonliving and are 
undergoing decompo«atton, Ihc foDowir^^ qucstwns may help: 

What are some of the thmgs wc notice about thif^s tl&at aie 
decompoang? 

Do they chaise color and texture? 
How do they smell? 

How bt^ do you think it will take for the leaves that 
faik*n this year lo turn into part of the soil? 

What other evidence of Iwing things can you fmd? 

ACTIVITY 3: resting for Organic Matfcr in the Soil 

TI:ACHtR*S NOTF: The folk>wing aitivity •svill depend on the 
jvailahiiity 4il noiI testing facilities. Contact Ihc stak- imivervity 4jr 
disQict offtce iif the ^Soil C onservation Service and obtain informa- 
tk)n on the procedure for getting soil samples tested. 

fhis activity ts a very good way to show children the effect of plants 
on the organic content of the soli and to provide an interesting math 
probkrm. 



a. Contact the district office of the Soil Conservation Servk:e or 
staU* univeriaty and have them send informatbn on how a 
soil sam{^ can be tested for organic matter content. 

b. Have the cltikircn go out on the sdiool grounds and coliecl 
^mptes of soil from the followii^ kkids of areas: 

An area where there are no plants growing at all (ball field 
base paths^ home plate, etc,). 

An area where ^ss h growing. 

An area where trees and shrubs are growit^ and dead plant 
material is evident on the surface of the grouiHi, 

c. Send samples to the addre!«s (Plained in Step A. (Usually soil 
testing bboratories will send small packets to put the soil ifL) 

d. When re^ts return, make a graph .<dmilar to the one in 
f'igute C'2 below, 

e. Did the samite with tots of plant cover also contain a large 
amount of <^^nic material? 



MATtRtAL - 



Ay\Di»JT OP PLANT COUCJ2. ^ 
Ofi *AMPI-6 &l-t^ ^ 



l'i*»ure C ^2 



ACTIVITY 4: IMscowring How Plants Help to Ikdd Stiil in Plai^ 

Using tte fdkjwing cxcrcl!«, have ihe children make a soil 
runoff demonstration table and do the cxperin^nt. 
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After ihc c\p«riment. ±s^\t%s ihs folkiwinjs . 

Why did find ttuitv mhI lufuilf Irom tlw utwuwrcd 

lluw d4i plant TOiH% help to hold !«oil in pbcc? 

1K» plans have any other effect on soil protection? 

Have the children dig up a small amount of gravv^i leas|HK»nful 
is a «nall amount) and look at it under a mioojikOfH:, Ajik them 
to try to dKcover jua how plant roots are attained to soil, 

EVALUATION: 

c;iven the 4>pp4»tumty to am^er the queiiiion "What do plants 
do for HiHf chiklren will indk'ate l>y thetf answers that they 
know that plants jmpply soil with o^k^ matter and hslp to 
stabifee the ^y. 

EXERaSE 
IfOW TO MAKE A SOIL RUNOFF BOARD 

You will need. 

2 pta5itic milk bottler fthe more nearly square the better) 

2 tm cans 

2 quart jars 
Procedure: 

a. Cut thv mi& biHtks in the manner shown below to make 
trays. 

H. Mark the quart jars with matiking tape in the manner shown 
below. 




INCflEMEMT3 



c. hinch hok's m the bottom of the cans to make sprtnkttng 

C^Si. 

d. Obtain one ptece of sod that will fit exactly mto one ol the 
milk botlfe trays; flU both nylk bottk trays with soil and 
plant ryegrass in one of them. 

e. As »on as the md has had a day or two to settle or tfte gra%s 
has grown to about tatout 2 months), «t tlie iyso trays 
side by ^hle as shown hetow. 

BhKk up the trays so that they !&lopc about 1 inch fr4>m ih: 
back to ]K)ur out spout. 

Place the marked jars so that water from the trays will eoUect 
in them. 




f. So^iy pour 1 quart of ^atcr Uirou^ the cans so that it falk 
onto xtm middle of each of the samples, 

g. Record aiKl observe tt^ amounts of water and soil collected 
di|anu 

Oi^stions: 

t. Which jar has the nK^ water? 

2. Does pass help hold ^ater? 

3. Whk'h jar had muddy water? 



Section C - Soii 



SOIL PARTICLES 



Topic V 



GOALS: After this hrsnm children vhould. 

l^nderstanJ that mHI is classifk'd by particle ^ze. 

Understand the relative «/e of sand» silt, and clay particles. 

ACTIVITY I: Making a Mechanical Analv«s of Soii 

llave the children collect from ihe school grounds or bring from 
home various samples of sojj that tl^ have been ahkr to identify 
lt^ having a particular color or characteristic that they can 
identify usually by feel. 

In this method simple sedimentation is employed with a 
minimum of laboratory equipment. 

Materials needed. 

Various soil sample*, 1 12 cup of eaeh 

1 fruit |ar and M for each sample 

8 percent Cafeon solution Miis 6 tablespoons of Cafeon per 
qt of water 
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Kuler - graduated ip the metric system 

Measuring cup 

Tabtesp(H)n 

ftfOi^edure: 

a. Place appro vimately 1/2 cup of soil in a quart jar. Add 5 
tablespoons oi the H percent <'algt>n and 3 I /2 cups of water. 
Cap and sf^kc for 5 minutes. Place the jar on the tabic and 
let stand for 24 hours. 

b. At the end of 24 hours, meaatre the depth of settled 
This represents the total depth «^ soil. Sitake thoroughly for 
5 minutes. Place ihe jar on ihe desk and let stand for 40 
seconds. Now measure the depth of ifettled soil with a mler. 
This is the sand layer. 

c. At the end of 30 minutes, measure the depth of settled stiil 
and subtract the depth of sand from this depth to get the 
depth of the sdt layer. 
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Figure C-3 



Tlie remaming unsettled part represents the day fractwn. 
c. Hccmd your tissvlis for each of the soil samples. 



The measutements may be converted into percentage Hguies 
according la the folio wit^ examples: 

A 



a. I'otal depth of soil 

b. Depth of %^dbyer 

c. Depth of alt layer 

Sand equab -^^v--"" 
23 mm 

10 mm 



23 mm 
9 mm 
iOmm 

% 100^ = 43.5% 



B 

35 mm 

13 mm 

10 mm 

12 mm 
35 mm 

tOmm 
35 mm 



% 100% « 34.3% 



,,Siltequak -33^ 

Clay equab lOOCf - (3^ plus 43 J%) « tISi 

100% * (34.3% plus 28,6%) 

= 37.1';? 

EVALUATION: 

When asked to name the thr^ general soil partkie si^ 
chs&iTicatkm, chiUren wUl say day. and sand. When wked 
to put the thr^ partide size dassifteations in <vder. raiddng 
from kiger to smalter, they wiB say sand, sUt, and cky. 

When amwerir^ the foUowti^ quei^m^ dliklren wiU give 
answers that in the opMon of their teacher ore satitftfcti^. 

Which of ttw soils tesled in Activity 1 would hold the most 
atf? 

Which of the soiU tested in Activity 1 would altow water to 
percolate faster? 

Whidi of the soUs tested to Activity 1 woukl have the moftt 
pote ^Tdce? 



Section C - Soil 



Topic VI 



SOIL AND AIR 



CX)ALS: After thix lesson children Uiouid: 

Know that soil has an atmosphere of its own and that the air 
capacity of a soil is directly related to its structure and 
condition. 

iiave developed an awareness through ciassr^K^m discussion oi 
the rdationsh^ of a soil's living organisms to the soil air, 

ACTIVITY I: Dtscu«fflig Soil Particles and Air 

Kevtew lupk' 1. Activity 1 : 

We have seen that there b air in soil Where do you think this 
air is located? 

What did we mention when we dbcu^d water that might 
give us a di« to wlwre air m^t be located in the soil? 

TEACHER'S NOTE: Soil scientists classify »il partides by aze. 
Sand rai^ from 0.5 to 10 miBomters. silt from .002 to 0.5 
millimeters, and ctey those smaller tton 0.002 miUimeters. Most 
soils are made up of parttdes that are comb^tfi>ns of tl^ above. It 
is Important to understand this concept, because particle size Is 
important to the airholding capacity of a soil, as wcU as tJiC amount 
of poie space in a soil. 

The capacity of a «ril to Iwld air is dependent upon soil partide size 
becau!£ toil partide me determines t4ie amount of cavity or fKjre 
space that wilt exwt between ^lictes. The diagram in Hguie C-4 
below will help to illustrate this pomt. 





Ffeurc c-4 

\A the children thk question: 

WiU a soil with large partides h<rid nK>re air than a si^l with smaO 
partic^s? 

ACTIVITY 2: Demonstrating the Effect of P^ticte Size on hm 

Using two watm ^sses of equal size, fiS one with nmrt^s and 
01^ with Have the childr^ pour measti^ed amounts ct 
water into ei^rh ^ass unifl It ftaU and then ask the fdlowlng 
questlt^: 

Which of the gM^^ took the most water? 

Which of the ^asm l^s more sj^k» betwi^n partklea? 

Wltich dafis of sdl has the most air space? 

T£A£H£R*S NOTE: The tnatertel above should be related to the 
effect of pore space on drarimge. Soil with larger partides wiU 
usually drain more raf^y and t^refcve l^ve more sj^^ for air. tf 
a soil is poorly drained and water remains in t)^ pore 9pac^ air 
capacity wiU be less. 
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ACnWTV 3; 

Siitt Air 



Study inj! iIk' RebtitJisi^hipH »if living Or^raniHins and 



Hant urn ximm and wry smuH S4nl 4»r^nisni* (everything friim 
carthuwnis to bacterial ctinsiantfy use t>\ygen and jdw ofT 
carhiMi dio\kk. Both of tJ^^se j?a«es have a chafactt-riiiic that is 
very important to t}w needs of soil organisms. This is eaUed 
iUffus^^ffi, uliich mean* thai a fiax (COc or 02> will m*»vc toward 
and i^cupy an area ot lesser coni-enira* on, The ndltmlng 
diapam may be hdpful in understanding this ci>ncept. 




tow a^Y<keLK> 





I igurc C-5 

Point out to the children that the movement of ^ses i$ very 
important in maintaining the balance of the soil atmosphere. 
After an explanation of this concept, ask the children to solve 
the following problem. 



If in the above diafcram the trei? roots are wtWn hne A. which 
Hay will HOil ovy^cn move, from atca A to area B, or from area il 
to area A? Xn^ner the j^jmc qyeMKm ahi>ut carbon dhixide. 

rtACHER'S NOTE: l ipue €-6 is very artttrary and meant for 
iUustration only. In actual fact t(» areas of gaseous concentration 
are much nwre subtle and sel(k)m could tlwy dsflne^ as a sUalcht 
Ur» or area A or B. 

EVALUATION: 

Giwn tte opportunity to &flm? the fdlowing tem» f^c 
space, soil, at, and (^/fitskm children wiO glw a definition 
that demonstrates a ba^ understanding of tl» tern^. 

Given tfte opportunify to ansvrar tlw qt«stlon: Will a soil with 
larpf ^tides hold nwre air than a soil with small particles? The 
chil&en wlU answer tl^t the soi with lar^ fwticles wilt hold 
more ^r. When asked \diy cMs b true, thsy win r^>ond in a way 
that wiN indicate ihelr knowledge of the proper relationship of 
pore s{»ce to air4iol^ cafmcity and pore q^ce to soil particle 
^e. 

When asked to <S»nss the rdatfonddp of living tMngs to soil air. 
chiicfren ^411 demonstrate by their comments that they teve an 
un«fcrstanding of the fact that plant tksues and other ^ 
or^niam use oxygen ami give off car b<»i dioxiite and that ttese 
ga^ move from areas of hif^ com^ntration to areas of low 
coiurentration. 




lipure €-6 



Section C - Soil Topic VII 

HOW SOIL IS MOVED 



GCALS: After this lesson children should; 

Understand that soil and s<h1 parent material are moved by wind, 
water, and pavity. 

UnArrstand that the movement of soil parent material is an 
important factor in the fmmafion of different kinds of soli in 
different parts of tl^ world. 

Understand that soil that is not staWHzed by plants will be 
nuived by uind. u-ater. and ^jvity. 

ACnvITV 1: Observing Fvidence of Soil Movement 

Soil movement by water can be observed on any hillside that is 
not covered uith plants of some sort. This is one of the most 
comm<tn forms 4if tnnhn. 
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erosion can also be otecrvcd on any stream tl^t curves in 
and out. 

Stream bank erosion can l^t Ihj observed on the side of the 
stream where tlw uoter curves into the hank . 

If you have ^ho€A grounds where you can find son^ hare 
ground and some ground covered with grass or other plants (such 
as a Uallffeld). the experhn^int on Worksheet C-3 win l» very 
helpful in showing children that water does move soil and that 
irfants stiibilixe soil (see Topic IV. Soii and Plants). 

{•oUowup sug^iions for this activity include: 

Why arc swales fdantcd with gra» tite! is never disturbed? 
What is the purpose of a diversion ferrace? Why is it grast^y? 



By nwam of a fteld trip i» »bow the cWkUcn contour 

pitting uf fteW cfiifn. Why t% ite ildil |dowed 3cr<»s the shipe 
and not down It? 

What ts li^ purpose <^ ^oss strips across the slope? 

Evidence of mjU raovemeni by air <»n 1» ol»efved by Wowiiw tm 
any dusty shelf or by observing tte wiiwl Wowii^ dusi around. 

Soil movenKnt by gravity is diffWuIt to observe unless yuu have 
M>nw very steep dopes that are covered with Aallow soU and 
very bitle or no i^ound cover 

Mm VITY 2: Discuftsiftg the Movement of S*^ Fwent Materiai 
Make an overhead tran^iarency from Master C-2. mmI cxfrtain the 
moven^m of soU parent material. 

TEACHER'S NOTE: The moven^nt of soil parent material by 
natural forces ts one reason for ihe many and varf«l sinl 
cLissincatums that ^ have in this country. For furtlwr information 



on soa ciassiikation and the oripn of soil parent material in your 
area, considt the district offfce of the Sc^ Conservation Service. 



EVALUATION: 

Given the opfK^timity to tell how soil is moved by natund 
forces, children will demonstrate their imuwlec^ that it is 
moved by gravity, wind« and water. 

Given the opportunity to disci^ the imimtance of groumi covw 
for scd MaNUzation, the c^ildrai wiH fetnonstrate by thdr 
comnents that tt^y anmciate the value of plants in sdl 
sUtdUzatiOT. 

If asked the <{uestion: «1iy aie there different kinds of soil in 
differrat i»rts of the country? Oiildren win answer the qucsUon 
in a way that wiU demonstrate that ibcy know the movement of 
smi fmrent mat^ by wiiul, water, and gravity, and s^^redate 
the rdatkui^ erf the con«^t to the formation of different 
kinds soils. 



MASTER C-2 



1 . RiHTks in valleys and on mountains arc weathered and turn to soil parent maier ul. 

2. Rocks from mountains arc washed, blown, or rolled down to valley. 

3. S*»il parent material from the mountain mixes with soU parent material and organic matter from 
the valky and makes a seal ctifferent from either erf the tw areas. 

4 Soil at the base of the mountain wiU he different from the soU farther out in the valley. 
5. These processes arc going c»t all of the lin^. 








&r ROCK-i To pAopyc^ 



MOUNTAIN 
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Section C - Soil Topic Vlll 

MAN'S EFFECT ON SOIL 



GOALS: AttiT this lesson khtidfcn should 

Umk-f stand one ot the yk^ys \\ui |VopU« attat soil 

TtACHtR'S NOTK: This u^t^ is similar lo Topu VI, (irados 34. 
but the activitufli arc m*ifc apf^4>f^utc tW iiudcs 5-6 



ACTIVITY 1: Identilyini! th^- Prohli-m 

The whittil |?i>und in most suburban areas is C4»vcfcd with §oil. 
Children play on the svhiK>| ground It should iherefiire be 
obvums that they have sonnr eHevt on the ^hI. 

Ibw the children co ^wtxide fur a period ot exploration. They 
will be ktoking for partkular piaees where they have eaused a 
vurface ehanpe in the appearance of the jiround, 

Whai is soil? Have tlw children take some mhI from dilTerent 
areas (where they constantly walk, and where they don'tland 
brtnj! It into the classroom on a plain sheet of' paper, and try to 
separate the dif ferent thtn^s ihey find and note diffcrenivs. This 
can be done in leamti 

Answer the question, what is soil made of? Usinj; a hand lens or 
micriHeope. see if the children can discover what kinds of thing's 
make up the different kinds of soils Rjwks. r^uit stems, phnt 
parts, worms, water, air, ju»t what is there? 

f rom the observations nude dumfi, the trip c|uestions should 
evolve, such questums as; wliat hapfvns wht-n wv constantly 
walk over the sanw ptac^? Docs it change the soil to step on it 
constaittly? Will f^nts pow in these areas? Why does water 
always stay in the«e areas li«i|:cr than otter places? 

ACTIVITY 2: Measunnis Soil Cimipaction 

How can we find tmt whi^i fiapfUMis when we step on unM 1 he 
beiit way to get this answer is by a comparative study, I irst ask 
the childrrn what fhev think happi'ns f«i tfie soil. it jici 
hard and if S4». dmfs tins aflecl its abihty to hold water or jrrow 
plants? 

One w^y we can answvr the hardness quisium ts by runnmj: a 
simple penetration experiment: 

a. (kri one pound of 10 penny nails, and a 1 2 inih ruler. 

b. Goin^ back to the place where they made their original 
observation, have them try to push the ryil into the soil with 
one finger, then two nhumb and fiJrcfin^rer ^asp). Caution 
the children not to press wiih thi- palm of their hand 

c. Measure hi»w much of the nail stuck nut 4»f the S4»il after 
pushin^i with one finjier. 

d. Make a note of the distance abtjve pinund. 

e. Repeat thi.- sanw procedure usin^ the same steps, only change 
the area ti» any place wheic there is no visible evidence that 
man has affected the s<itl. 

f. Have the children write d«mn the number ij| inches of nail 
viable af ter they performed the eNperiment. 

g. Back in the classroom have the childr&rn avera^*e the distance 
in man-affected soil and in non-affet ted siiil. 
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Now wv know the siiil is harder wiwre nun has stepfHrd on it but 
d*K-s ihis make any dilTerence? 

Our observations tell us that there w^re m) fAanls irriiwin^! on the 
soU wlwre wv w-alked Was this because we killed the plants that 
^ew there bef ore they had a chaiKe t<» jffow. or because soil that 
ts hard iir umiffactcii does not grow plants as well as the stifter 
soils? How can x^v find cHit? 

a. CWt MmK* flowvr pots and a packet ol bean seeds. 

b. Sul^>ly ciJlect uh\ iurm the same twti areas as aKive and 
plant the seeds in them. 

c. Try til cidlect some samples of the impacted soil without 
breaking it up liw much. 

d. Race the samples in a place wliere they will receive the same 
artKHint of sunlight and water. 

e. Water them wsU whenever the surface is dry. Keep reeords of 
how much wuter was used. 

f . Observe the growth of the bean pbnts and note dif ferences. 

This experin^nt wiy yield further «:vidcncc rejsardinft man s 
eflect im fhe sinl. 

l>4Hrs steppif^ on soil cause water to not f,o down into the 
s<ul where it can clear»e itself and be used by plants? How can 
we find out? What did mir ol^rvatjons tcH us? Useuss with the 
children wlut happens to water us it hits the soil? What would 
happen if it all stayed on ttHJ? Will stcppin|i on the soil in the 
same place alt the time cause this to happen? 

a. (fct cnou^ mimber 10 caiH or any ht^ tin cans for every 
child in the clas^ to have one. 

b. Cut both ends out of half of all the cans. 

c. I ill the othcn cans I /2 full of water. 

d. Return to the spots where man has alTected the soil. 

e. The children should be w^^rkin^ in teams i»f two. one with a 
can with water and one with a cylinder. 

f. Place the can with both ends cut out dowo into tf^ soil 
ah«uit I tmh 

l<. Pmt the witter from the other can inttt this. 

h. N«»te the lime it takes f4ir the water to drain or percolate 
down into the schI. 

I Repeat the abt^ve prtH,ess in an urea not affected by people. 

j. Back in the ctassrmtm discuss the differences that the 
children found. What does ihi% mean to plants, animals, the 
wafer itself? 



FVALUATIUN: 

Given the opp<utunify to dis4Us« the effect of people on fhe 
s4'Ih».>I gr«Hind siiil. children wiU demimstrafe that Ihey are aware 
of things such as compaction and the relationship of a 
«.(>mpacted s4hI to plant growth and percolaticm. 



Section C - Soil Topic IX 

SOIL CONSERVATION OCCUPATIONS 



CfOALS: Attcr thts k^ss^m chitdrcn vhouid 

He iiuiifc the iKVupafitm^ th^t c\isi ttt thv dtcd ut mm! 
lumcfvatKtn and mufiai^k'ftHrnt. 

UndcrMand the nature 4*1 the ^tuk pefhifmvd by Miih Witrkm. 



ACTIVITY I: l)iwuf»%tnj: rkvuputtom in S<iil< 

TtACItfrR'S NOTfc: We u^e the (>« Sm/ SiWiiisi to dcmitc 
the wicniiM %1h) jetually itocx an-«tc Wi>rk with M>it 
citmpaicd tt» the %4>d S4;wnli?it who «pcnd% time in a iabt^ratory dotaji 
ba^k pliy\R-jl and eheinieol x^is im <\nl 

ITw havii |4»b dcwfiptkm o4 the On mh: St^l SiU'nihf mm\d be 
that k)i an fnttntnatifm obiaincf and problem vdver Suppose, foi 
exampkv j busidin^ developer HunU to mc a partH;uiar portkm 
of land i*>r huitdin^ hisses, iits first pruUem is to dctermimr 
whether i>f m»t tiK- h«I in the atifa ij^ nuiubk* for thi* kind of uwr- 
TYie cm-site mmI Hientist wxiuld be walled and t^t^uld probaMy do 
liiesc thin)£s: 

a. Ctather aft jvailabk* informaliim abiHit the kinds of houses 
Chat are bein^ planned. 

b. Ckither all available infi«rmjttun abiuit the soil. 

c. identity information that is necessary but available. 

d. Work vklth mhI technivtans Ui ^ther any additional infitrma* 
ti4>n necessary. 

e. Relate alt avadaUe information abiHit the K4hI the needs of 
the h<iusiim dcveh*pmcnt and l4» the res! of the community. 

t\ SUkc revonimendaiiims to the housing devel(4>er that will 
enable him lo use hi«i land properly. 

The <m'Site soil siientist must have many different kinds oi 
km»wicHl>!e lie must know the |!eia*nil characteristics of all soils 
and thi* particular charai^^teristics of the ftinh in the area where he 
W(trks. He must be familiar with all methifds of (^lainin^ 
int4>rmati4m abiHit simIs. including not onl> field samplinf* 
teihnKfues but alsi» library and C4»mputer re«4>arcc materials. He 
must know <ir be able to determine what effect a particular kind 
iff activity mi|rht have 4»n a soil, and last but not kast. he must 
kn4iw how to work with people. 

^artK.ular kinds 4»f knowlcdjie that the 4m-site soil siicntist 
w<nild need to have would iiwlude soil science, clwmistry. 
{!et)22raphy. mathematics, mappin;!. survi^yin^, and publk rela- 
tiims. 

Most S4hI scientists are graduates of at least a fiHir-year ci»Ue^* 
nr4)jzram in soil science, and very iiften have an area i»f 
spectaJt/atum such as finest sahIs a^omtmy. 



Any analysis <^ S4mI cfepends to a great e%ient 4m the Infurmatmn 
i»btaitwd from lab^uatory tc^stinjj of soil samples |!athcrcd from 
partK'ular areas. It is the jitb of the kiM&My stui uictithi to be 
able to amwvr i^rtKukr questtimn abtiut particular soils ai^ ^t 
this tttiormation teck lu the pcc^ wmkii^ on the site so that 
xhcy can make pritp^r feci^mendatiuns. The labikratmy soil 
scienttst needs to be famihar with all avadable techniques for 
physically and chemieally analyrin^ soU sampfos. and if given a 
purtivuiar use for a given sost. must know what soil eh4in|^ to 
revommeiKl based on bis laboratory analysts. 

The laboratory scul setenttst ^ a gradate of at least a four-year 
Ci^lege pri^am and usually has a very strong background in the 
physical aiKi ehemkal properties of ^« as well as the laboratory 
techniques necessary to determine these prtvperties. 

SfNi ivfiiNtt'iam ari* impitrtant pe4»fMe in the area of soU 
conservation and work in both bbi^atory and on-site situatkms. 
In |H?iKral, soil technicians arc those who aeiuaBy run the tests 
4)r collect the data neeikd by the fioil scientists. The soil 
technician who works on the site, for examine, would have to be 
very familiar with field sampling techniques to determioe fi^h 
thinf^ as pcrcoktion rate (HofUe. soil chendstry, and d^jee of 
slope. The stal tecteiician who works in tlw labi»atory on the 
4)thcr hand. wcHild fanulkr with tests to det^mine sm;h 
tinngs as sdl moisture, soil air. n^i^ral cc»itent. aiul ^ texture. 

Sod technicians are high school graduates and very often have 
taken two-year programs after high school. In tl^ future aS soU 
technictans will pfotxiMy need tiwi-yrar post high school training 
in order to enter the field. 

ACTIVITY 2; Intervlcwit^ Re^rce Pieople 

The most direct experience that dtikiren can have in leanung 
about S4^! occupations is by noting someone who actually is a 
••s4ul man." Contact your local, slate or federal Soil Con^rva- 
tiim Service and arrange for a visit of one of their people to your 
cljssrcKjm. Local high schools with vocaticmal agriculture pro* 
gran^ may alsi) be a good source of information and resource 
peofrie in this area. 

ACTIVITY 3: Prejmring a Bulletin Board 

llavc the childrK) develop a bulletin board of pictures of people 
working with soil. Gr^uip the pictures si> as to illustrate clusters 
of sindlar careers, flaw the stuiknts study and react to the 
display during a class discussjon^ 

EVALUATKW: 

In an oral exercise, the student can identify at least three lyi^es 
iif workers who help to manage and protect our soil- 

The student can state how different schI workers contribute lo 
his well^betng and tte welfare of the community. 
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Section C - Plants Topic I 

PLANT COIVIMUNITIES 



I'ltdmuihl flu! ihc envUtinmcm is {tudt* up tit pIi>\k:j! jnd 
hkuti tai'Utfs ih«it jIIlvi c^ih i^xhct. 

Vnd^sUnd the phy^ial f«H't«»rsof the cnvironmcni. 

i^mSefsijniS xlux pUnt uimmumtHrs ikvt'kip in mens ^h^rc 
phytkii'ji f Ji tiirH jtc «uiijhk* tur tiKm. 

AlTiVITY I: ldtfn(il>ifiK H^Mu I a4t«tr% 

A^k the chtkircn f%) klcnfity some of tlK* im hiv ihin^s that oticct 
thirm. %Ui.*h as flics, rjts. tntkv. iimi^. •ints. birds, trees, fkiwers 
iihruhs, jml fn«»kl. 

hunt «)uf i4i thi*ni thjt jII U\m^ ihm^s ore biutu f^k h^-s in tmr 
envsfitntticnt ;ifid thji thi'se hMtu' t'aetors are otieeted by the 
phvuscai facfnn thjt surtDuml them. 

AITIVITY 2j klentilyinf; Physival f iiwUus 

Hhy^ijl tactDrs in the environment jtv nude up iit mm-livtn^ 
things and energy. 

Ask ihs children tu think fi^ d minute ;iiHi name the physical 
(non*iiv}ng)fiiit4)fs that ut'lect a f^nt eummumty. 

They shuuki men turn w ater, jff . ^ul. tem|H*rjtute. ami Ij^ht. 

11k* study i«t eiitkifty is naid to be tlw sum tot^l t>f' ait physical 
and hk)tie fai ti^rs that atfeet an organism. 

Review Section B. lopW I. **Nceds** with the chikircn. Rtmiiitd 
Xhsm at this pi^mt of the needs that axe comm&m to all bving 
thmgs. that air. water, iighi. UhhI, and fUJitahk? temperature. 

TCACtlFR'S NCITF: Wluk: all living things have the same ha«c 
need«, natural Citmmunittes are ha^sed on the fact that among the 
many ^pcckrv of plants and ammaK that &ve 4»n the earth, thea* a 
difrerence in the amuunt air. water* food, tight, and tempcratuic 
that each <pvvK'« requires h^i h upecies has a "range of tolerance** 
for e^h of the factor^. 

ACTIVITY 3: Discussing the Range of tokrance. 

Fvcry piant and animal lives in an envffonn^m in uiiich 
temperature, rm^isturc. I^hf . f 4X>d. ^tc. occur within a range that 
permits it Xi% live and growv Cioklfish can live and grow imly 
within a temperature rar^e ol ^2 f to 107 r. it thi* water <s 
!nt/en <32 I* I or warnwr than 107 '!- tor bng f^erktds. gokiftsh 
die. The ranjH' nf uilcramx' \ox gokJIish. then, is 32 I to 107 I , 
(kfklfish grow m<»st rapidly in the "optimum" range oi 71 I to 
H7 I*, as sh^mn m I igure ( -7. If any <ine of ilu* i*nvirimmentitt 
factors calends beyond the x:tf\^c of lok ranee lor the plant cir 
animal if iv talkd the affUrifitmki jdi titr 



AtTIVITY 4: Determining limiimg I acforv tn ( 4immunif\ 
Devekipment 

A forest iir gras^nd oimmuntty will be made up ot pLmlsand 
animals that aa* in a pUiV where llh:ir physiial nci^ds aa* met 
tt'all between the minimum ^d maMmum range I. 

It the siliivil groumls have any kind of pUnts growing, you may 
he abk* lii show the chikJren the plant v^immuniiy vimtioilmg 
taiti*rs. 

A giHKl way til start a sclHM>lgn>ufid evimpWiit limiting factors 
and community devek^pment . wtsukl be to 4o the loUowing 

llave the chiklren go out on the s4'hiHil yard 4)r hall tteki tany 
pkce where there is a grass iawnl and a4; them the lolkming 
qt^fkms: 

Why are gratedand plants the imly t^nts growing here? 

(an Vitu imd pbces im the si'lhHil ground where grass is not 
gritwing bei^use ol a timiling tactor? 

TtACHFR^ NOTE: Thi* kinds of places to be knikmg ti>r are areas 
under trees, ball fieki base paths, very st<my iir sieep areas any 
place at all w here graii^ is not griiwtng. but could if a c(mditi«m were 
changed. 

Ask the chiklren what the fimittng factors m^ht be m the areas 
where m) grass gaiws. I'he folktwing list may helpful. 

Not emn^h l^ht 

NtH enough water 

>kM eitough S4iil 

T«K3 many pe«>ple stepping on it 

Ask the chikiren what woukt happen x^^ the grass if they k*ft tt 
ak^ne. Would it get much h^lu^r and reach optimum giowih? 
Point i»ut to then that one of ttu.* limitii^ lacttus for grass is ttie 
bwn fttitwer. 

TEACHIiR^S NOHl: 1 hts Cimcept wiU be discussed more tullv iff 
Topic IV. ''Rant (bmmunitiesC'hange.** 

EVALUATIONi 

(fiven the opportunity to define physical factors, chikiren wiD 
demi»nstrafe their awareness of the fact that |:^y«ca! fadors are 
temp^ature. light, air. water, and other living thmgs. 

Given the opportunity to describe tin? meaning 4if the terms 
rangi' o} foierancv and amm^Unf^ jat tor, chiMren will demon- 
strate 2n 3warencsi: of the correct meaning of the terms and the 
relationship of tlie terms to the development if a plant 
community. 
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Section C - Plants Topic ii 

FOREST PLANTS 



i;CK%tift: Alter ihi'^ krsMm ituklfcn ?ihi»uld 

lUr famttyr with the kmds ol pbnis that make up d hire^t 
ciimmutitty. 

Be abb tit ii%im)sut^i Infiween Nttadhrdl arui narrowlejt treeii. 

iiniief«tjnd the rote 4i< the undexstury pljntH. 

l^dentjtul the ^uiKtufe i>f t(Ke%i pbnt<. 

ri'Alllt'R^S NOIt': ihi- tikntttKatHm 4)| |iartKitl;ir tree% will 
def^eml on tfw knai area and ttte inlornuiHMi avuibitk*. 
jittvltie^ suf!)£e«ied hetc are deit^ned to help ^-hiklren tearn tlw 
MftK'turat ditiereniv^ armm^ the tree n^H'te«. 

/ACTIVITY I: lhw«i%erin^* the IJppcritory 

I i\n'\t\ are u^iLiily tnade up ot hiii '\tory sttuationi/* Tl^ 
ttpper%t«>rv plants have one very iinpifrtant eharactertsUe: fi^y 
have the ^enettk* abihty to }^oyk talkr thet! ttwtr under^tory 
4'i»mpani«>tis. i «)r evjtnpie. tn Mime ol Uw eastern oak fiireUK the 
under«ti»r> treen are di^fmoiKl and hi*phornheam. Tfu!se tu\> 
iree^ viould newr }sr'.«^ i« Unze a« the o^k even it' they had ideal 
eimditfon%. 

Our etton here %hi)uld be to itdp ditklren undersund the 
various parts 4»t' tree% rather than tii ident^y i^citie trees. 

AITIVITV 2: l>iH:4»verin): the Understury 

Many t4ire%i!« luve an unikr^tory eommut^ty that b a combina- 
turn 4»f %htm tree^. shrubs. wiklfkiMrfi. tern^t. nuijwes. and fungi. 

It you are witrktng tn a u^hhIUm. have ytiur t4illdren e\pkire the 
utidersiory Srom i^round level up. 

(Vrfain plants ^mw Ite^l in sh^dy places rather than in luU sun. 
Perti. ■ s by otiserva!tj»n you cm discover fkime of theste. 

CWve special attentuvn to the dtiusvcry ol* plants that are 
nm iiTL'cn. Mushr^nims and other fonja play a very important 
part in the forest i-ycle in that they are deufmpjiwrs. They break 
down material and return it \o the «oil tor reuse. We wiU dm:u»i 
these pkints f urther in Topk IV. **Plint C ommunitiefi CTix-^/' 

Tfri\C HFR*S N<>TF:ll y»»u are workin^E m a wtunlkit that is made 
up omiterims tree* (fir. pine I the understory may not be as 
pr<inounied as it is tn / hroadleat forest but if you expkue doM; tif 
the ^n>uf>d you will find that there are a s^niflcant numbers iff 
snuil plants that play a pari in the forest community. 

ACTIVITV 3: I carninji tlic Parts ot a Tree 

A rorest ts S4»mettmes referred to as a v<ilfe'cti«m of trees. These 
tjees provide many dif ferent kinds of pr^niueis; they also provide 
tlH? environment f or soil and water eunservation. Uu wildhfe, fw 
recreation, and tor natural beauty. It ts important that w kniwv 
somethini! ab^mt trees. Ifiere are many dettiuui'^v iiees. in 
one, a tree is defined as a win^dy . pcreniujl plant having a smpfe 
main stem 4»r trunk with a more or {cssdefirutety formed cniwn 
and attaining: a hei^'ht oi tm^w than 20 feet. Like other fiving 
thmf:s, trees Imvi* mterestm^ habits of girowth and distinctive 
features wfikh distinguish one kmd from another. 

in orfer to understand htiw a free grtwvs it is necei&sary to know 
the patts 4ti 4 free and their functtons. In terms of tree growth 
thete are three main parts: eriiwn, trunk, and roots. See Master 

The (rnwff itself is the fop of the free. It umsists of the limbs 4^ 
branches which extend to the twigs and terminate with the buds. 
11^ kraves. fl*»wers. fruits, and seeds are bi»ne by the branches. 



It is withm the cr^mn porti<m of the tree that many of the vital 
pttieesses take ptaee which are nv^'^nsib^' fiir growth and 
repriHiucti4fn. 

The inifik is the main stem of the tree. It supptYrts t!w crown, 
serv^ as a pq>ehtie fm the !li)w of mttieral solutttms from tl» 
f4H)ts tti the crown « and serves as a siiiretHHise Uh fiHids 
corKihydratev fats« at^l si^rs, Wl^n a tree is harvested, if is 
mafatty the trunk in which we are inb^t^. 

The rcKits have four functkins. They provide a base for the tree 
and serve as an anchor tn hoU the tree uprqthf ; they absori) 
water and dissohned minerals fVum the siiil; they serve as a food 
storehtiuse. and they have differ^t types of roots^ Trees tike 
&pru€e&« ternkKi^, and wtute bbcH have shallow surfiice roots 
9fhkb make ttem vutn^r^le to wind<«urm«. Other trees l^e the 
oait, wabiut, aitd hkkoty have a cottral deep^netrating root« 
called a lap roof, nuking them very resistant to wind dama^. 
The third and larisest group of tret^ have exten^ve root systetm 
with both shallow roots and iteep roots Ul^ tap roots. 

ACTIVITY 4: Becomii^ Acquatoted with leaves 

/^'^i^'SL leaf cluraeteristics wliich may be used in identification 
r>f trees indude Und« shape, anai^emenf. st/e. type of ape^ 
type of nwirgin, and kaf compofdtion. l istt^e C-8 shows the 
parts of a teaf. Leaves are of dbf^ent kinds. The conifm have 
needte4ike or scale4flce leaves Brc^-kaml trees have either 
simple or compourKl leaver. Simple teaves con^t of om piece 
while compouiuS l^ves are those tiiat are divided into three or 
n%>rc sections cafled kuflets. 
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i snti: ^orkslk'i't < t. Uam flu' (hitifu'ii i'\pi«»u* .in jfci near ftu* 

ilK' nuifi oImcciivl' Iutl' in tit lijvc tlw ihiUu'ti k-vonw tjttnlur 
ttUh liu' pjits *»t fhf uvk*. Htcv fi*ii lu%i' lo iompjff one tn.*!' 
i.t jtuMlu'i. btti ti u ill K' J niUih tvnct c\|viu'nic n tiu'i i tti 
u'c Ui.it 4lt irccv n«i nuiU'i knui. hj\k> ivifaitt Mnnltf |Mf(s 

FWI l AIION: 

(ffvcn itK* oppiHtuniU to lic^tfitH: ttw ^juoun pjris ot file irccs 



it|Hii'f%L'd in the ttucsi. ihiiiiu'n wtl! in- ubk* it) diNtnifiuist) 
jnu^np: M2np!c and i-tunpound kMVirs. Imrt/onul. vcriuuf. and 
snhHttfi hjfk. oppf^Mfc and aticnuic bramiiinp. LtikMjt jikl 
U'!ininjl huds, Lono and other fruits, it ^ttven the i»ppon unity to 
ohH'fve tofCNi pijntN. diikircn uiH K' jbk* to cjteiiofi/^' plants 
ivkmpni! to the upfHrrsfory or the understory, 

(liven ihe oppoil unity to observe a t(>rcst ih a picture ot a forest 
eontmunti> \ekMed h> ilw tcaelH?r, the ehtklren vvitt Iv abk* to 
dlMln^utsh Iwtween hnudk'at and eunjteiOU!)^ forests. 



Section C - Plants 

GRASSLAND PLANTS 



Topic ill 



C;i>\f S: After flits K'sson chiklren should 

I ndersiand ih.it there arc iertatn aieas in our e^tunfry and the 
^^t>^W uhere. Iveause ot ktu ram! .lit. grasses }iri>tt welt, hut very 
tev\ trees >:n»\\. 

Ai"IIVITV I: I xpktrtnf: (irassLind Areas 

After an e\plora!ton ol forest pUnts in Ktpie H. take the 
khikireii ou! to Ihe s«.ho4ti ^a^d or any ,izrass> area and ask tlwin 
the follow ini: i|ucstion^ 

Uha! IS the Imml dttterenu- iviween the plants we see Iwre atid 
the ones we oh>er%ed in the l4»rcst ' 

( otiki trees i!to\\ here tt we did not t!hn\ the iirass? 

II-A1III K\S NOTI : the att^wei to the LinI question uilt depend 
up4»n the kind o! area \^hefe >tni live. It yi»u hve in one ot tin.' 
pratrie states, ttie an^wiT nia> he no. l! you live in .i stale where 
trees erott ^11 around v*»u. the .inswer will Iv vev 

Ifitw many JiHerenf kinds oi plans lan y.»u tlnd pros^in^ in 
ftur yjjd' 

{ Mite the I \efL|Ne wlut h tolhms. Iiave tiie ehildren do a siud\ 
oj the M.!t<»ol > jrd or anv iiraNsland that the> have aeeess lo 

ri-Ulfl K*S soil; ]\w usi* ot the lOJHKHh Acre Ifoop ts 
apphcahk' ti» tiunv Uitterenl sitiufUHU. As the ihildren iKLoUie 
latniha: uith It as a hn siudy, you may apply n to jny natural 
area thai youi students ate Ui«rkinL- wtih. I he real advanfane of this 
kind ot studv IS f hat tt fueaks nutnhers donn info qiuniitti's that djfv 
easy ft»r ehiktu'n lo et»inpreiuMid. 

I m«Hjra^% tiie c hikiren lit tnilude an> thint* that !l!e> ttnd mthin 
the hoop. 

After the • hiklren have explored a ^ravsy area, as^ llw lolli>U Htj: 
quest n»ns: 

Hou n>an> ditlejeni thinx!s make up Ihe k'l.issiand coin- 
inuiHU ' 

llow nun> iitlU'reni planlsdkl ue dis«.over in the^tassy area? 

Uerean> oihei kimKoi hte disu*veted * 

AC'H%IIV 2: PktLws Whejc Oniv <»i.}ss vMiM. I.. u 

t'sinii an overhead tunspaienev niadt from Masier i -4. explain 
t4» the ihildien that there are certain places m the » ouiifiv where 
onl.v erass hj|{ erow instead of ft»rests oi desiTt 

•\sk the ihildfefi it the) tan firuie t»ut S4>!iie i»f the feas4»ns tor 
ihis Ivinv liUi' 

ERIC 



ACTIVITY 3: l>isi-4>venn>: the KeUttonshtp Hetwccn iUasslaiuis and 
Kainf'ail. 

Vsin^ the ruin! alt rmp on Master C-S, m^ke a transparency and 
lay it over the vcjfCtaiUin map m C'"4. Point <mt to ihe chiklren 
thjl iHK' ot the eondinons required far a forest is at k*as! 20 
tnehes of rainfall per year. IT this diH.*s mit 4H.'eur yi)u are la 
liave ^a)is. but no tn:es. Note }u)w the ^as^dand areas of Ihe 
United Stales receive levs than 20 inches ol rainfall annually. 

TFAl'tn K*S NOTF: Ue sure ti) tell the ehikiren that rainfall is nctt 
the imiy factor thai determines jirassland ot ttjrest jirowth. but is 
probably the ntitsi important 4ine. Ihe eompartsim 4>l diflerent 
map'i as in steps 1^ ai^i 4 is a very }24hh1 way to help ehikiren to 
disi4>ver tetany reLit}i)nsliips that exist IxMween bvin>! i-ttinmumlK's 
and phy^cal envu^4minenial factors, I ncoura):e projects of this 
nature \&ith the chiklren. 

fVAl lfArK)N: 

(iiven the opp^ni iinit> u» destrtl>e tlw "Vr^ixskitid" tlut they 
expU>red. chiklren will, by their comments. denh>ns!rate an 
awareness of tla* fact that ^*rasslands are made up of a nuinlu'i ot 
different kinds of non-Wiuuly ^Tcen plants. 

Wlien asked why certain parts ni' iUir ctmniry are C4>vered v^lth 
)!rassland and n4>l forests 4)r deserts, 4ir children will demtms irate 
by their answers tftat iltey are awiire of the fact that ramlall of 
over 20 inches per year is necessary for f4»rest land- 



KXFRCISt 

VUh ONF TfN THOISANDTIMH AN AC HI IKKIF 

Ihe uw ot the l/|o.tlH(t of an acre hintp can iv ihe staitifi^ fHttnt 
\or k*ss4*ns in various f'urriculurr areas. I vcn the denMopment of ifu* 
htH»p oilers students the opp<»rtum!y to karn the u?mpuian<»n of 
Mie area, radius, and circumference ol a circk*. 

If it Is wtthni tile capabilities ol the students, have thetn tt^'ure tfte 
area and circunilcrente of one teiMlHiusandfh .ifanaeie. If 4,^5bH 
s(|uare feet is the area 4»1 an acre, then tiie area of l/MI.IMMI beuiiiies 
4.iSh square Icci. By usinij the lonnulas A r^ and i i. the 
eircumferenLr *>1 the circle can l>e tt^ured. f herelore: 



A 

I.,1S7 - r 
1.17771 - r 



3.14 r 



2 O.Mri 

(!. 17771 1 
7' Ol KK3/4" 



I ciiiiihN ol i hiihes Ime wiie can cut t4» HH 3/4" ami taped in a 
h4>*ip.f Addancxrrainch for overlap.) I his ctrck' can then In* divtded 
will! mine inti» lour quadranis. 
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iiCDtCMiV AND PLOT Kl tUY 



tAN<;UAGF ARTS 



t'itf a general sut\ty ot an attra, div^t; the dassi into gniupfi ut five, 
lliivt; the students toss their hoi'.ps on area« of the Kcfnioi grounds 
in a park. With a student working in euvh quadrant and one 
recordhig the tnformatbn. have them a>unt the number of thirds 
they find. At this lime it is not necessary to identify everything by 
tiame. interest nlMukl lie in numberai ami vartetietL Vegetation, 
animate, and inanimate items ^>uid be all M)unted and dassifted. 
loiter the cias^ can compile am! compare their samplii^. 



MATilEMATR^ 

After tallytnit aU tl^ numbers of ptants. animaK, mi^ts, and 
nim-bving things, have the studcnti^^ pr^n^et the number of vartelies 
in an acre, i aeh gr^iup shi^uld total tfte four quadrants in iheii hoop 
and add four zeros. This woukt be the tol?l for ihs acre if their 
hoop was exactly representative of the area. To get a more accurate 
pictua\ have the groups add all their totah., div^e by tt% number of 
groups and add fiuir zeros to each kind of thing found. 



lo aid the students in understamitng the size of an acre, i^ve them 
stand on the W yd 27 inch tine of a stai^rd footbutl fiekl. The 
larger part of the field is equivalent to an acre. ( A={w; A«90 3/4x53 
1/3 y*; A=4.840 sq. yd. or one aca»). Consider the Louimna 
Purchase m which approxinmtely 82.762.880 square acres of land 
was purchased for S 1 5.(K)0.0(K) or about 1 8 cents per acre. Compare 
this cost with an acre of land in your area now. What is the percent 
of difference? 



i\vo areas iif bt^ti^ arts which can be deveksped here are accurate 
reporting ai^ creative writif^. Recordii^ the data coUected from 
the u>unt and reportmg them to the da^ demands ^'i^acy. 
Descriptions of tlie v;irk)us items found in the hoop must be 
complete enough to i(fenttfy latef . 

Qeative compoatkms and tali tates can be written about tt^ area 
examined. A bbde of gra^ teUng wity 1^ is lafler than the rest, a 
snail shell telling his Ue*s st4^« or an acorn refkcttng 4^ li» 
different directbns hb life might take are sotn^ of the t<te^ whidi 
may ari'ie. 

CONSERVATION 

To demonstrate the problem of lifter, the students toss ihefr 
hoops in a littered area aroimd tl^ school ground and have them 
pick up every scrap of trash in the cirde. The trash can we^ed 
and tlu; projected total of the amount of litt^ hi ttus school grouiKls 
can be inade. A weekfy cleanup of a given area can lead to a yearfy 
projection of litter aixumulating just m the school pounds. Wkil 
d^^s it cost the scIhk)!, town, and state for lilter (^eanup annually? 

As a graphic deimtnstratk>n of how had litter can be, secure 
permissbn to dispby the titter in tl^ school loM>y c r a dij^by case* 

To demonstrate what litter can do to water, place the tza^ from 
one quadrant in a gation jar partially llted with water. Close the jar 
and op^ it ^lain after three days, a week, ten days and two weeks. 
What do the ctmtents of the jar smeH Skc each time? What physical 
dianges have occurred in the litter? the water? What relevance does 
this have to the rivers and lakes that are now dying? 



Section C - Plants Topic IV 

PLANT COMMUNITIES CHANGE 



ERIC 



GOAU: After thi^ lesson chtklren should: 

He awaa* ot the natural proc*?vtes of herediiy and uiccessiim that 
cause change!^ to (Kvur in plant afmmunitk's. 

Understand that the climax vegetation in a given area is 
dependent m the jirowth potential of a plant and the physical 
factors tiiat surrouml it. 

ACTIVITY I: Bec4)ming ! amilinr with the <'oniept of Heredity 

hxpLiin hea^dity to your chskiren in general terms. Picy shi>uld 
understand that like prtniuces like withm a f^nt species. 

Oak trees produce oak trecs^ not pines. 

Part of thi:i explanatii^n shouki mdude the point that even 
fhiiu^h heredity means the reprt^duction ot one of the same 
specks* the offspring may be shghtly dif ferent from its parents. 

The above point can easily be made by having chiklren recaB the 
<imibritksaiui differences betw^n them and their parents. 

Ask them: How are you ami your parents alike or different? 

Our ma^tf fnuni in evptanatiim of heredity and its 
relationship to plant community change is this: Herediiy 
determines the maximum (fcvelopment that a plant can attain. 

Hcfi'dtty and tnv physkjl Ijilnfs itui surround a i^ant 
determine the maximum growth ti Utws attain. 

in other words, once an egg iertili/ed it has a particular growth 
potential and ran^ of tolerance potential that are dependent 
upon each other. If the seed is tinted in an environment where 
all physii^l factors are ideal, it wt8 reach its full growth 
potentui. 



Iliis gr4)wth potential-physic^ factor relationship is the basis {at 
pbnt community chaise. 

ACTIVITY 2: Discus^ng Plant Succesidon 

Pknts in a community compete for those physical factors lha: 
they all need. 

I^nt communities change f»w plants that Itave a greater 
growth potential are introduced. 

The following explanation combing with t ! use of an ov^iieac 
transparency made from Master C*-6 wiB help to introdiH;e plan 
succession or change. 

Stage A: Soil amditions are har? rock, no plants grtiwing« bu 
weathering is taking place and the rock is being broken down 
into soil parent material. tSee Soil Formation* Topic II. Soil.) 

Sts^ B: A very small plant calted a Udwn, which is - 
r imbimtk>n of an atut a futtgi. has its spore bkiwn in by the 
wind and it starts to grow on the rock. The lichen can actually 
exist with very little soil and it gives off a very weak ackl tha 
helps to break down the rock further into soU parent mateiiaL 

Sis^ C: As the parts of the Ucl^ die and start to decay the. 
add (K^anic matter to the »oil parent material and soil starts to 
fi»rm. 

Stage D: Seeds and spoi^ from many kinds of plants ire btowfl 
in ar^l kmd on the new soU and start to grow i^nd replace tb 
lichen. 

Stage E: The inoj^es do not need much fanlight bttt do fleet 
moist a>nditk)ns sii they grow !}efore any of the larger {^ms 
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IUt?y £^ruw. dii;, dtfv;iy, jnd fofrti a (keper ?^>tl. (HI^ 
%uppott higlwf {iliinK 

Sfiige t-: Ura«se^ and \%i(d tliiwt;rs «urt to gmw in the S4iii 
!4H'm«d by tl^ lidi«n and the nHisKe«. and tecause it^ grasses 
and fU)«^'ef«i can grow larger than the moues ind Ikitem they 
deprive the smaBi*r pkktiU of Hunl^ht, nun^ture. and mbtetab. 
and MHm Nrutnw the pfedomtnant pkint. 

C: lira^iseii and wild fknverji gr«»w, die, and detuiy. adding 
to the formation (remember that the roik ts stiB being 
weathered), 

C*4HiditkMis beaime favifr^W t'l^ the growth of «eed!i of c^iatn 
kinds of dinibs, 

Sli^ H: Shrubs are brger than grasses and wtU flowers &o they 
CRYwd out thd ^unalkfr plants and Ikfuitne prei^Ymmam. 

Stage I: Shrub kaveii fall to the ground ami »ld to the soil 
fortnatiim which has itow become much deeper and wiD support 
larger plants. 

Stage J: Seeds from kuger trees Xhen grow and crowd out the 
Jinuller tree^i. and shrubs. 

Ctenale Stage: When a plant community iea4:hes the &tage whare 
the plants \i1th the largest gmwth piitemia! m mature and 
predominate in the community then we have a cUfmxf<»vsi. (In 
the case of grasadand. the climax vegf?iati<m is grass). 

TKACHt:R*S NOTE: Tte above exptanaliim of h4»w a plant 
community changes is very real, but the stages are not as well 
defined in nature as they are on these ^ges. Any one st;%(e may last 
for a very king timt. until the phydcal factc^s dunge atid way is 
made fur the ne\! stage. 



if. example, the phyiacal factors were ideal for il^ gia^iS st^e 
ami did not chdA^ we would have grass but no trees as disot^ed 
in Topic til, *t;/asdand f^nts.*" 

ACTIVITY 3: IHscoverit^ bxamfrfesof Plant Suo^ssbn 

One of the best ways to see pi ' suixm^hi in actimt is to fence 
off a section of the school yan d just observe it over a period 
of years. Tim may be <tifncult tc but it would affcnd you and 
the duklren an cH'P^^^njty to i t^»:ti« plant sucoes^n and 
changes m the pbnt community on a continual ba^^ thxoi^hout 
their time in elementary school 

t'orv^ and FieU t'dg^s 

If your sctuK)i has kml that is botitered by woods <^ fklds and 
you can per»ia«k the cuslodhn not to tnow tl^ gra» so dme to 
the e(%es« you will have an excelknt place to obserw d^nge in 
plant communitks. 

Atmost any areo that is left ak>ne for a period a tnontb <^ 
more durii^ th: ^wing season will show evklence of ctai^ 
S^k these areas out atid you wiB be aMe to ofiW your dtiklren a 
vefy good d^»vefy experience. 

EVALUATION; 

Given tt^ opfKirt unity to giw reasons for pbnt sim« ctdUrea 
wdl demonstrate an awareness of tlu rok thai heredity atHl 
environmental factors fhy in determliuiig i^nt size. 

Ghren the op(K)rtuf^ty to discuss pbnt succession, diiklren wlB 
demor^uate an awar^ss of tt» following: 

Rknt successicm depends upon heredity and envkonmental 
factors. 

Plant succesMon occurs in steps or stages as shown in Activity 
2. 



Section C - Plants 



Topic V 



GREEN PLANTS MAKE FOOD 



OOAlii: After this k^^on children slu^ukl- 

llnderstand the food making proi^^ in green plants. 

Understand the structure of plants and the relatiiindiip of this 
structure t(v the i\H\d making proce^, 

ACTIVITY I: Studying the Struiture of Pteits 

Rev^w the human processes of absorption, digestion, rcspira- 
tion, support, circulation, and prDteciiiin with the children. 
Pitint out t4f them that pbntsdepettd on the same processes^ but 
their structure and method of dasx^ thit^s is a Bttte bit 
different. 

11w foHowii^ anali^y has been uied sui^'L^sfidly to explain the 
structure of plants to children. If ts based a u^mporison of 
human structure and prm-ew t*» plant sIrtMrture and pr4>ce«s. 
Maite an overhead transparent^ from Master ( -7 to f^^i explain 
pbnt structure. Vou can alsit use the real parts of ^ntsif they 
arc JvaiLihle. 

F^ch stage of !he explanation 4u^uld be precseded by a question 
abifut the human body. 

ilim do we breathe? 

We breathe by taktng atr mu\ our nktuth and m>sc. Plants do not 
have a nose, but ittey do have many tiny nKfuthsin tlieir kaH;s. 



fvach mouth is caUed a sfomate. Stomates are openings that are 
l^ded by two semicirctdar cdls that open it in the daytime atul 
close it at nifdit . 

Air comes into tl^ plant sikS is stored in Ihs mr spoffs until it 
jsed. This is very similar tii our lun^ 

We will later s^ how the air is change in the leaf. After it k 
chan^d it goes back out throtigh the stomates. 

flow do we drink? 

We t^e water in through our mouth and it goes to ottr stonucli« 
The plant takes wafer in throu|^ its root hairs, but the water 
must reach the stomach of the pUmt. Ask tl^ chiklren to start 
tfunkmg ab^mt where the ptant*s stomach might be. 

How does our body transport fluids? 

We have a s&ies of arterks and veins tt^t carry material around 
in our bodies. The tree has structures that do this a bo. Through 
3 process called tratnpiratian, water is carrkd through the eeDs 
in the sap h^uhJ up to the leaves ttf the tree. I iwd material used 
by the ucc is can^d from the leaves downward thriuigh the 
mmr hark, 

flow does our hivdy grow? 

Our body grows by a process catted cell (Smiofi. The same thing 
is true in fl^ tree. In a tree the tambium layer is where most 
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^ruuth iKxurs. i'c^is m fhc inside o! the cambtum Lsyvr turn 
into IwartwiniJ v^\uk ihuM? on the nut^dc turn to sap ^UH^d. 
C'cil^i on the outHiOi' ot itu* \.ip u^hhJ turn fo mner hark and iX-lh 
on ilw outmitf ot inner tvik turn to iiutcr hark. Tbn tip ot each 
Mem also is a {rfacc in-hcre ecU> divide, but m thiii ca^e ikw steim. 
leaven, and fkmern jrc produced. 

What J*upp*m% our Knly? 

We ^et ttur support If4>m bones and muscle. The ttve jE*?t^ tt* 
suppiirl ln»m ali over. AH 4it' its WiH^ly ccHs support it and hold 
It upright. 

Ikm' is our body ptiMected? 

ilur b4idte% are protected by a covering ot sktn. I ree* ako have 
skm calk'd t^iitr /wA. The outer byer ot celW ol kaves is calkd 
tb? i'fUJvrffus, just asi our iHiter layer cells skin) is also 
called our epidermis. 

Htm do we use |4hh1? 

We uke ti««fd into our htniieii and it Ik dusted in our stomach 
and intestines. The tree actually makes \\u\d and uses 4mly a part 
of ft. 



ACTIVITY 2: Uaming Ikiw a Tree Makes I inni 

We have di^nis^ the ^y materials enter tin? tree. Walcr comes 
in thriHigh the toox% and air comes in thfiHigh the leaves. The 
fi4k>wing f(Hmula sIkjws how a tree combines water and carbon 
(Uiixide to produce* the ba^ food sugar plus axyfien. 

6H2O bVOj ^'6^12^6 ^ ^^2 
water carbon su^i <i\y^*n 
dt(f\kle 

ITiis iHTCun in the palisade ivils of the leaf, whiih contain llic 
gf;en maferiai. chktroj^yl. In the presence of sunl^hl. chlo- 
rophy! carries iHit this ciMfmtcal ri^ction i-alUnJ iffioiosyrtthiSis. 

t?VALUATION: 

diiklf^n can describe bow a (4anl (trt?c) carries on life proci^m, 
and can demonstrate an ara^css of the function served by the 
t^ts oi a tree an J a leaf shown m Master C7 and descril^ in 
the questions in Activity I. 

(TuUren win he able to demiinstrate their kni^wkdge of tl^ f<H:t 
thaf Ct)2 from air and water from the soil combitte in tte 
pre^nce of suntight and cfalorophyl to pr^tduic si^zar and give 
off oxygen. 



Section C - Plants Topic VI 

PEOPLE WHO IVIANAGE OUR 
FORESTS AND GRASSLANDS 



GOALS: AfU" this ks»m chjklren shiiuld: 

He aware 4»f ^Hx'upat wns thai rxisl in the areas of forestry and 
grassland management. 

I ndersfand the nature of the work tasks performed by forestry 
and grassland W4»f kers. 

Appa*ciate the needs that wtiuU Iht met by wiirk in fiirestry and 
rangcland management. 

Be aware of how one goes about preparing for such m^k. 

ACTIVITY i: Discujsang <)ciupjii«ms in I orestry 

I he forests of 4iur c»mnuy are a very im{H»nant natural resiHirce. 
I bey priivide W4M>d fiir lumber, paper, and fi^l At «mc time 
ctHinUy was using trees nktre rap^ily lhan mrw iwics could grow 
ti) rej^a^-e them. N<»w the harvesting of trees is beii^ carefully 
limited si> that younjj trees are replacing old ones as rani^My as 
the iilder ones are harvested. Si^me areas i»f u^^odland in whidi 
trees have never been cut arc hciniz pnfscrved %o many 
fieneratiiHis ot ptropk can see what tl« fcKcsts of our land 
originally kKiked Uke. 1 raits of C^iani Sequo^ and RedWiHHl m 
C ahtorma have been preserved f*»f this reasim. A Jiirr$k'r H 
responsible fi»r the pnrper marugement and protection of trees 
m J t4ire^t area. This individual determines how many trees can 
be cut each year; supetvb^s fire protect: in and fire fightmg; and 
pfans replanting where ne^ed. The fi^ester often works with 
the ^me \%arden m proteclini! wiytife in a ^ven area. A Jftrt sf 
tvt'hiiictan helps tlur fore *er by estimatmg tfwr v<»lumc of lumber 
in a stand of trees, by makmg fcind surveys and map^. and by 
supervising the pbntii^ of seedlit^ trees. Some forest tech- 
niiians supervise fire prtitectkm and f»t fighting crews. A 
l*fte\hr akiv works under the supeiv^k^n of the ft»re»t lech- 
nuun. making actual measurements of trees, measuring land 



dbitances for surveys, recording weather infi»rmatiim. pbntii^ 
seedkng trees*, ami f^htHig finest ftren. 

ACTIVITY 2; DiscussangOccupatkmsin Grasslands 

(irassbnds arc tike f<wst lands ev-ept that the rainfall is less, 
and this results in far fewer trees and much m<ne grass ami 
shrubs, lliese areas often rei^ive mi rain f4>r peruMis of several 
months. Areas that arc drier than grasstinds are deserts. 
Grassbnds are suttable for raisii^ cattle and i^-ep. provicted 
there are n<il so many gra/itig anmiats m a given area that they 
eat the gras» tiu} ckise to the ground and it dies. Grasslands often 
have wskllife that is hunted fiir recreation. 

A raiif^' fmna^vr suj^vises the use of public grasslands. Stimc 
private ranches may hire a person to do tlw same kmd <^ work, 
the range manner determines bow many grazing animals may 
use a paftkular area, protects the area from fue. provkles 
watering pbces for the antoaK supervises the repbnth^ of 
overgrazed or burned graf^nd. and regulates hunting. 

A r&nf^ tevhnkian keeps the range manager inl tnmed by makfaig 
surveys of the plants mid animals in the gms^nd area (often by 
affplane. because of the gr^t distances invoked) and st^rvises 
the work of ranf^ aUrs who fight fires, plant grasses, improve 
watersheds^ and rekfase or protect wikil^e. 

ACTIVITV y lntcrv»wing Workers 

Where this fs feasible, have one tn nu^re students interview a 
parent, relative, or close trknd whii is cmpkiyed in an 
(KX*upati4tn dealing with forests and/or grasstiiuls. Have class 
members dbcuss kinds of infmmatkm and qtHrstitins to a^. 
I otkHving the inlerv^w. haw the student identify the larecr 
explored, fwesent findings and answer -ny questions their 
classmates may ask. 



4niVI rV 4: l^riMrmv j liiilktin fi*Mhl 

ILtvc cj%h ^fUilciit iUt 4)111 .it) ilitisfiathin from j nu^^d/tiw at 

U^iup tthrM? patures on a hulWiin Kiaid m> js !t> illustf4tc ttw 
nuny dillcivnt cKvupatH«ns. flive >tUiU*nt\ study ami rcoLt n» 
fhtr ilt^lav in cbssJiMusutinv 



I he stuUcfil c^n identity at least two iieeupaihtn^i in t«iustry .ind 
iHi) iueupatams in grasiUand miina^enHfnt. 

I he sfiident can state hc»w tiuestry workers and gra^^land 
mana^*ers umtribute to hts well-heini* and the \vettafe «>t tta* 
eonimuntty and natltm. 



Section C - Wildlife Topic I 

WHAT IS WILDLIFE? 



GOALS: Alter this les\<%n children shi»tild 

I'nderstand the differeiue between wild and dumestu animals 
Undei siand the tati that a wild jnimjl's freedom is limited only 
by Its abitity tif meet tts ru-eds v^ithout the interfercnec of man. 

Reaii/e that i^ttdhtc must nu lu'te all tile uther than human or 
dnrne mu animais or plants 

Be awure of the divisuHis that exist in the ^mmai ktn|!dom. 

ACTIVITY I: iX«finin>i Wildlife 

I or <Hir iHirposes. mliHih* uill be defined as any living! thinfz that 
IS nut a human (tr dtfmcsiu animal or a plant Our emphasis will 
be t»n the vertehiates. hut the mierrelatuinships that exist in all 
areas 4if the animal kingdom wtll be diuusMrd. 

Wild aninulii have one distinet eharaeten fie that may be u«ed to 
di«tm[:uish them from the rest o( the animal kin^di^m. Their 
wh(»le nCnicturc and motivation ts to m<»ve within their natural 
9urroundinf£« in crckr to meet their need!>». The only t]ntitafion«i 
that are placed on mid ammals are thoM* that eomc from the 
nattira! environmental torec^ that surrtuind them 

TtACHFR'S NOTF: It wtll he hilptul at this time t.i review the 
n^h of all living things with the i hildren. Kvause the ditletentes 
thttt wiU be ^minted i>ut amtm^^ wild animals ml! be very relevant to 
how eaih kind meets its nivds 



AtTIVITV 2; 1 earnini: About UiviM<ms Within the Animal Kmji 
diHn 

The animal kin>!di»m is divided niiit ^'rcnips that have similar 
iharacterisiK s IJic first twtt divisums in the animal kingdom are 
irrfi'hrjft's. th«tsc animals with a baikbi^ne. and mivru'hratv\. 
animals with nti bai khiitH* 

On W'oiksheet C 6. have the children puk those animals that 
llufy think have baektHines. and thifse they think di> not. 

TEACMtR'.S NUTK: Ihe ammals shnwn on Wi^rksheet ( -6 are 
representatives m»t ntil> i»f veterbtate and mvertvhrate anmtaK. hut 
al«4v 4if the other divisions wifhm Ihe animal kin^di»m If v»»ur 
siienee unit suj^^ests that you jrtvc children more depth in the 
invertebrate vlasstiuatiim^. this w*.fksheiM will help to mlrt^du* e the 
unit. Our witrk with wildlife will be within the verteHralv Jivi««on 

ACnVITV 3: Betomin^ Atquamted with Divisions Withm the 
Vertebrates 

Vertebrates lan be put into une tif five jjroups 1 he f«t!iowm^: are 
brief dewripriitns iif ejih group and may be un'd with pti tures 



on Wtirkiihei't 0 2. to help children understami the diifeiences 
between the groups, 

Mammals 

If an animal has hair and mammary glands, it in probably a 
mammal Mammals aisi> have the kiml of teeth that enable them 
i4) cat a variety of foods. They have teeth that nip and chop 
tincuKKs). teeth that stab (caninel and teeth that grind <mi»larti 
and prenKtkusl. The yiHii^* of all mammab feed from the 
mammary giandfs of the mother. 

A?ik the children if they have H'en a mammal lately. 

Reptiles ean best distingui^ed by two thirds: they have a 
skin that i5t made up of horny scaleii. and they have da%»'!«. 

Amphibiam 

Many amphibians re^rmble reptiles* but there are ways to lell the 
difference. AmphitHans do not have SiinXts. They u^ally have 
t(ies i«KHnetimes the Sth toe tshard to UH:atel. Amphibian young 
are alway?i born in the water. Amphibians mu«t always ^tay do^e 
to water because they have no way of preventing large losses of 
bi>dy water. 

Bir<h have feaH^m and htdhm' bones. hoXh d[ wliich make them 
light enough to fly. Many birds have other adaptatiun^ to meet 
their needs, and ifursc will be discussed in Topk V "Wildlife in 
the Air " 

hishvs 

Simply stated, fishes all swim and tan breathe under water 
Again, we will take a chnicr look at fiUies in (Mir Topic IH 
"Wildlife in 4»r near the Water." 



tVALUATION: 

(iiven the iipporiunity to define witdhfe. children will demon 
sirale a knowledge of ihe follmving fads: 

Witditfe IS ,iny living aninul '*xcept humans and domc'stK' 
animals, whose freed%>m is limited <mfy by its ability to adapt Uy 
Its surroundings. 

All wildlife can be put into two study grou|H: th<»w with 
t>ackbimes and ihosi- wifh(»ut 

Given the opportunity to name the five divistimsof vertebrates, 
children will demimstrate a knowledge of the divisiims tfish. 
reptiles, amphibians, mammals, and btrdsi and will In' able to 
describe Ihe general differences between them, as statrd in 
Sedum V 
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WORKSHEET C2 




Section C - Wildlife 

ADAPTATION 



Topic II 



COALS: After thh whadren should: 

VmkfsUni that the w«ud jJapiatton nicjn«i change 

Undcrstund that the envtrcnmcntaf fuucv that ^urrouiKt an 
ansnal will dk ute the way the aiiimal will L'hange. 

ACTIVITY I: Dtficusi«titg Change 

if we dKl tK»t have kk^thing tu wear, how might our biidm 
change to pnite^ t ium the V4ild? 

if we had to live in the iH:ean, uiiat kind i^f I'hangeii in aur 
iHHlies wcHild be nci-etv^ury? 

Point nut to the children that one of the rea^m that the human 
animal is so unique is his ability to ireate artiHcial adaptatiuns 
thai allow him to live and move ab^tut in en\*ironments other 
than the one he was naturally made for. 

\^tki ammai^i cannot div this. Thouxands of years and many 
generational (um befi^e true adaptation take& place. What 
happens t%> a Hpeties that camot adjust to k4ian|ses» in n% 
environ nwnt? 

ACTIVITY 2: Discussing the tinvuonmental l-ortes That Cauite 
Change 

Aik the children if they have ever noticed how the hair on their 
pet ammaK changes in length and thickness as the seasons 
chaise. Only animals that can do this tan live in areas where the 
temperature changes significantly. How do birds change to meet 
their temperature needs! How about fish? 



MoHt animals muvt move around in order to |!ei fcHid. Siime 
animals have developed fins with which to swim, win^s with 
wliich to fly, or legs for rurming and climbing. 

Have the children discuss the f^yskal features that each of tlw 
following animah use for protection: 

l^lephani, squirrel, robin, snake, li/ard. fri^. 

Why are iK>lar tH:ars white? How ^^ell would a black bear do in 
snow country? How ab«>ut fVugs and toads? Does their color 
often match their Hirroundings? 

What would happen if all of the anonals in the world suddeiily 
lost their ability to protect thmselves? 

TEACHER^S NOTE: The above are but a few of the forces that 
combine to cause chaises in animal develc^ment. Point out to the 
children that environmental forces act in combination to effect 
<:hanges in animals, and that these cf^nges take place very slowly 
over a very kmg period of time. 

EVALUATION: 

Given the opportunity to define adaptation, a child will 
demomtraie his au^retwss of the fact that adaptation is change 
thought about by the envinmmentai forc^ that surround a 
species of animal. 



Section C - Wildlife Topic III 

WILDLIFE IN OR NEAR THE WATER 



COALS: Aftef ttiis lesson chikiren sbouM: 

tJn(h.*rstand thai the anunah that live tn or near the water are 
usually amphsbian<^ und tlshes. 

Understand the physical structure of fishes and amphibians that 
allows them to live in or near the water. 



ACTIVITY It Dtsi*overtng How I Swtm 

Fishes ?nd amphibians are ail very gtn>d swimmers. Swunmmg is 
Ihetr natural form of movement. 

The explanation of fish movement can be made easier by the u»e 
of an overhead transparency made from Master C*S. 

Have the children obH*rve fish m a p<»nd or goldfifdi bowl, and 
ask the ft^lowing questuins: 

How does the mt^ement of fins enable ftsh to swim? 

Whdt partK'ular jab does eaL h kind 4>f fin do? 

TEACHER'S MOTE: The caudal fin helps the fish to steer and 
tuake. ti afsi> gives forward m4»ti4>n. iK>rsat and atvit ftns help to 
keep the ftsh in an upright tn»sitton much the »me as the keel ctfa 
boat or flie vertical stabtli/cr on an airplane. I he pecfitral tins move 
thi* fish forward on backward, move as ^elt as upward or 
downnard. 

ERLC 



What do you think enables the fish to stay at a particular 
up/down level in the water? 

TEACHER*S NOTEi f ish lyve a snim Mad(kr in which they can 
adjust the amount of air to avoid either fl<iatmg to the surface or 
sinkmg to the bottom. Submarines adjust the air pressure Hlthin 
them for the same purpose. 

Dcmonsmtitm of a swim bladder: 

Put a small plastic bottle with nt> watjr m it, and with the top 
closed tightly, m a ionlainer filled with U'ster. Have the children 
i>bserve the fU^ttng bttttie and then add small amounts of water 
to the bi>ttle until it wiU float somewhere in the middle of the 
water. This point is difficult to c^tain the bottle will nearly 
ahi^ys slowly rise or fall. Add more air and the bottle will rise. 
Add more water and the bottle will sink. 

ACTIVITY 2: Learning How l inh Breathe 

We know thai aQ living things need air. The ftsh has a particular 
orpn called tl^ gftt that ei^bles it to sef^rate air frtim the u^ter 
and use it for respirati<m and to control the swim bladder 

The bottom of Master C-8 may be helpful in explaining the 
breathing structure of fish to chikiren. 

Water comes into the mouth an(* then Hows over the gti{& and 
out the gill slit. CapiUary beds are located in the gill folds. As the 
water passes throu^ the gill folds, oxygen is taken cmt t»f it 
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MASTKR C -« 



??!YS!CAL Vkm-S OK A KISil THAT KNAHLK IT TO SWIM, 



CAUPAU 




Ami- P/N 



TTIK PHYSICAL HARTS OK A FISH THAT KNAiiLK li TO HRKA'nii;. 
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bec4U!Uf !ho 4i\>gon *.iiHcnf rjiu»n in the Wmvd i** l«s^ ifun i« the 
watiT {RrttuMnlvr »»\>kvn uill ni.»u' Irom .lU'av i»l hi^h ii* U»h 
v»»nki»fHfjtii»it I € ,ift»*»ii 4ti<*\ut«' c Cli. isliiiluM iu the bliHuJ than 
in the waitft mi it kM%f^ ttu' ht.»4i»| ^-ih^ inet* tlu' %\Jtif. and !hi*n 
out the giil %ltfH 

f'*KHl 1% removed Uom thi* uaicr In ihc c/// ^i/Atv that arc 
ifmnivliit ti» thi' i>i>plwi:uv and all»»w thi- viflkMcd tiu»d fn ^»» 
iitf«i th«^ di^i'<»tt\c ^^'^Umu 

ACTIVITY J: Lcarmnj? Abnui Amphihun^ 

Tfugs and ^lAdamandiTs an* csampk'H 4»l ainpitibian^ | hi*> sjKMid 
pari ut iheir lite m Ihc watci and pars u! ii .in land neat Ihc 
water. 

An umphibLin mtHt reprttduic in the wau*r Ask the ihUdren 
what ihi« means fcjrardin)! the physuj! charaifv^risiKA o\ the 
youn^** Hdut u'liuld lhc> breathe * Itt»w w»»uld they nu»ve'' 

MelnmorphoMKi i* a very ginvd example of animah adapting to 
their surroundtn|!s 

In the nprinif ^et some truj! ej'pj Irom a knat ptmd 4W ?^ue4ni aiid 
put thv*m m an a«|uarium st) the ihsMren wan %ihM:rve t'ltsi-hand 
the nietamorphu' ehangi* in amphibians. 

in mmt tre%h Hauler ptinds in the spnnp. tadp«»k*H shtmld be very 
easy toeatib and brini: inside f«»r <'bverva(uin. 

The diagram and explanatum on Master VS uiil help ^mdc the 
children *« otiM^rv^tton 



ACTIVITY 4: Dls^usxing the lmp<»rtaiKe or Clean Water to l f\h and 
Amphibians 

In Sei lion Air. T»»pk I. "miat is Almunphere? ' airis about 21 
penvnt ii\>j!eii When a land animal bieathes he has this nituh 
to use 

The anvouiif *»! i»\yi2en that dissttlves m watei . however, ts m\y I 
fViiiMit it the waU'f t^vaine duty and the I percent oxygen was 
iised tor decomposition. ti!4i and amphibians in the tlrst stapes i»f 
life could be in tTt»uble. Waters must be ck«an and tree i»t' 
i»\Vj!i*n-folihtrt>idirl 

ACTIVITY 5: Learning Abiuit Other Animals That Live in or Near 
the Water 

Master V IO jdiows many picture* ol* animals that are neither tM 
nor amphibian, but do live in the sea. Some ot" these may be 
observable in your area. Help the children to disitwer the f^feetul 
b^idy structures evident in caeh picture that enable the animals 
to live in the water. 

EVALUAHOM: 

Whv-n asked the que>tHMi "Wlut kind ot wriehratc annnaJ% 
are well suited tor lile m the dialer**' children uiH resi^ind 
Milh the answer. "I ishi's and amphtt>ians/* 

When asked why t'ishes and amphibians ure well suited for life in 
the water, the children will give ansiwers that demoniktraie their 
awarem'ss *>f the importance of |*iUs. wim bladder, and Tins tor a 
life in the water 



Section C • Wildlife Topic IV 

WILDLIFE ON LAND 



COALS: Afier this les^m, the children should 

Be aw;ift* of the partuular characteristics o\ land animals that 
enable them to survive 

Be familur with the wiJd animals that live in their area. 

TFAOIi'R'S NOTfcJ Hits t..pu. wilt W very ^eiu'rai. and wilJ 
(kpend on the kind of laud anim.ils iluf mivht be found In your 
area. The purpme wilJ be ti. help the thitdren disit»ver the many 
forms of wildhfe that surriiund tlu'in. 

ACTIVITY I: GathennK Inftumafinn Abttut Wildlife 

Ask the children \t} tell the kinds tif wild animals (hey have hvh 
in their area and make a list of ihem. Wlien tiK' lisi is complete, 
assi^m the ihildren flH' task of liatheiinji pu tares and inf *nnLtiion 
about those animals 

Sitme |!ui<klinev for intornuiiiin >;*ithennj: 
What is the animal vailed? 
How dm's It move ' 
What di»cs if eat * 

What kind t»f hmjy ioverin^ d«»es it ha%e * 
IluW docx It ptotei t itsein 
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In what surroundings ts it usually found? 

Are there any special characterislk^ that help the animal ^t 
akmg well with its surnmndin^? 

ACTIVITY 2: l)evel»pm^ a Bulletin lioaid 

Have ilw children develop a bulletin board that showx the 
animals that live in thi»ir area and |!ive informatkm ab»Hj| each 
iMie 

ACTIVITY 3. Interview Kesoun e Pe^iple 

Many state jiame commissions have excc*llent rtH^iurce people 
who are willing to come and talk tii schtuil childten ( onlaet the 
knal Game <'ommisston and inquire abimt this service. 

A visit Irom a restmrce perstm will pive the children ihe 
opportunity ask questions thai the) have developed In 
Activities I ami 2. but an which fhey ic»uld not find mtitrma- 
tion. 

hVAI I ATION: 

( hiktren wiJf demonstfjie the ftillowini: tii the salisfai tion of 
fheir teacher. 

A knt»wledpe o\ the kinds t»! land animals that live in fheir area. 

The ahihty tn answer the ifueslkms in Activity I for si*veral 
aninuU m eaih t>f the divtsittns inamnuiis. reptiles, htrdv. 
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MASTER C*9 




A. Egg Stages. 

6. In 10 to 14 days the tadpole emerges from the egg. 

C. In 2 to 3 months the front legs come through, gill and gill 
slits are lost and the tail absorbed. Teeth are lost, the 
* ■ ;igu« develops, eyes and ears change for land use, and the 
yojng frog starts his life on land and lily pad. 
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Section C - Wildlife 



Topic V 



WILDLIFE IN THE AIR 



COALS: Alter this Icssim ihc children vhouid: 

Understand the ntcncrul chiiruwtcnsttcik uf birds. 

Pi)^*ss |:utdclinc!( and infiirfnutiun ab4>ut how to attract and 
xtudy the btrdft in their area. 

ACTIVITY I: Fxamtning Bird'^^: 

UiUng W4>rlc«ihect C- f 3. < duplicate enough copies to give each child 
i)ne) haw the whitdren observe a bird and ftU the infurmation in 
4>n the W4»rkslieet. This will help the children learn huw to 
observe bird^*. At ihti^ ptjint. try to help the student dittcover 
similarities and ditTerences^. Do not be concerned about the 
identitlcation of particular birds. Some students wilt naturally be 
m(»re interested in this activity than others, so you may want to 
haw extra Wiuksheets for them. 

ACTIVITY 2: Identifying Birds 

Worksheet C'-4 t>ffers some ideas fiff bird feeders that aic very 
simpW to make. Place the feeders at diflerent points around the 
m^HokA and enciHiraije the children to 4>bserve them on a regular 
basis. The frequency of visits to a particular feeder will probably 
depend on t\w amount of cover near the feeder. If cover is 
lacking!, nuke sure to point out to the children that birds need 
not only hwd but cover. 



Ufdng a giK>d Held ^uide to birdK. have the children try to 
identify the birds that they observed. The observation c^* birds 
can and should be an activity that |H>es on all year. The 
establishment of feeding stations and bird attraction devices will 
make the activity very interesting and will pvc the children the 
opportunity to observe birds at close range. 

ACTIVITY 3: Making Comparative Studies 

Place ^*veral bird feeders with the same kind and am4mnts of 
foi^l at different distances from shrut^ or trees, and observe the 
results. 

Have tlw children develop a list of the birds observed in their 
area and notice how the kinds of birds observed change with the 
seasiYn and time of day. 

EVALUATION; 

Given the opportunity to describe a bird that he has ol^rved, 
the student will mention the following: size, shape of tail, cdor 
of breast, head, back, wings and throat, and ^tope of bill. 

Given the opportunity to combiiv the (^servation of birds with 
a field guide selected by the teacher, the student will be able to 
identify sevcml species of birds that visit feeding stations 
around the ^'hiH>l. 



Section C - Wildlife 

FOOD CHAINS 



Topic VI 



o 
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GOALS: After this Wsson the chikiren should: 

Understand fo(Hi i.*hutns within the wikiliie kingdom. 

Understand that all Itvii^ things are a part 4>f the food cisain, and 
are therefore interdependent. 

ACTIVITY I: Classifying Animals by the 1 ood They Fat. 

All ftuu! H pr4Klm*ed by green plant^L Review Forests aftd 
(Jr^sslanJs, Topk VI. ITiese i^anls are calkrd pnhluccrs. 

Animals are con^imers; they eat the food that is produced. 

Aiumais that eat plants are called hirhhxm's and are primary 

AnsmaU that eat meat are called carmvorcs and are secondary 

AnimaU that eat ht>th plants and meat are called ommmras. 

ThACHER^ NOTE: The term meat-eaters and plant eaters may be 
used \vitlH>ut affecting the Iess4>n. If the «:hiklren are resKiy for the 
words above, use them. 

Have the chikiren make fists of animals that are: 

1. Herbivores 

2. ('.amivorcs 

3. OmnKorcs 

Which list should include man? 



ACTIVITY 2: UnA;rsianding Why Animals l-at What They Eat 

Using lists atove, have the children try to find out reasons 
why certain animals cat certain things. Have them answer the 
f dlo wing q uc St kf ns : 

If they have teeth, what kind of teeth do they have? 

How big are their Inidie^ 

What kind of feet do they have? (Tills question is particularfy 
important in the case of birds.) 

A wolf is a carnivore. He must eat meat (rcmenUyer "Little Red 
RkSlng Hood?**). Lbns, tigers, and teo{^rds are al^ carnivores^ 

What do all four of the animals above have in common? 

ACTIVITY 3: Wscusmg Predator^Prcy Relationships 

An animal that is eaten is called the f^cy. 

I^edatori>rey rekttkin^ips are very important in nature. 

The fur companies in the North keep records of the number of 
fox (predator) and rabbit (prey) furst tlmt arc sold to them each 
year. The graph on page 77 is a re^Mresentaticm uf these flndli^: 
Be able to define the word 
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HOHKSHFFl C 3 

Use as an aid in identifying birds. 
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WORKSHEET C-4 



Simple birdfeeders you can make. 
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Rabbit 54 



Figure C-9 

AA the chMien what thb mtfdns them. Why Uon't it^ fow« 
keep moeaan^ as ihe rabbi Ui increase? Why da the raMnt^ and 
faxes both fluetuabr in their numbers? What kind of information 
would we need to teli the whde slory? 

TEACHER'S NOTE: A« ffi\cH cat n^ire mbbits, there is less food 
for the fitves there are iVwer foxes, hewer fo..es mean more 
rabbttn. Rabbits will only have a u-rtatn amount of v^tatMn upon 
whieh to live, m when their population reaches a certain peak, the 
foxe« start to have more to«Ki and their populatkin ittcreases, and 
the cycle befi^ms agam« 



Have the chiMam try to diHwer other s^edator*prey nrhtiun- 
ships among the animals in the^ stale. 

ACriViT\* 4: Disiusidng Deu>mposi*rs 

There ore animals that eat dead animals and return them tu tl^* 
soil. These arc coiled Jtcomposm. Most decomposers are very 
small in st/e and large in number. Tl^y are not equipped tit kill 
tiKir own f&H>d so they must cat atumais that are already dead. 

EVALtATfON: 

Gh^en tl^ importunity to answer the questkms below, chikiren 
will demon^ate an awareness the way food material cyvks 
thnuigh the environment and will be aUe to explain the rote that 
producers, t^mfauners, and decomposers play in that cycle. 

What wouki h^>pen tt> mir soil iS organk material were not 
returned to it? 

What would happen to our plants it the soil did not pttwkie the 
materids that they need? 

What wouhi happen to our animals if the plants dkl not grow? 

Udng tfrawln^. photograpl^, appropriate btnUs and anows. have 
tl* students def^t food cycles in the environment on a bulletin 
buaid- 



Section C - Wildlife Topic Vli 

WILDLIFE MANAGEMENT 



GOALS: After this lesson the chddren shouM : 
Be able to define the word halMtat. 

Understand the rebtk>nship between habitat type and comtition, 
and p4>pulation. 

Understand the necessify of management of wiktlife population 
size. 

ACTIVITY i: {>efining a Habitat. 

Hal^lQt may be described as the surriiundmgs that pnwide an 
animal with the proper ann^unts of fi>od, vuv'*r. and water in a 
condttiifn of proper temperature range. 

Have the chiklrim explore the areas arout^ their scliool and try 
to d^>ver animal habitats. 

TEACHER*S NOTE: This can he done by the observation of any 
one anirml. Squk . are a go^id exompk because they are abundant 
in most areas of t .e country. The grey iiqulrrel requires wo<»dland 
and prefff s hardwoinis. Have the children observe a grey squirrel for 
a perksd of time and answer tl^ following questions: 

Where dkl you first notice the squirrel? (Describe the surround- 
ings.) 

What was the squirrel eating? 

Wlufre did tlw squirrel run when he waii fr^htened.* 

TEACHER'S NOTE: The grey squirrel is used here as an example. 
Tte same questions can be asked and answered about any animal 
that the children -bserve in thek neighborhood. 

If any one limiting fictor within a habitat is not within an 
animals ran^^ of needs, the number of animals wtS decrease. 

Example: 

Squirrels like to eat acurns. In the middle of ameadnwihere is a 
very large oak tree occupied by 15 squirrels. The squirrels found 
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pknty to eat and had good cover because the tree was very large. 
But for several years there was no rain and the it^ did not 
produce enough oceans to feed IS squinets. 

A^ the n^towi^ questions ri mg the abow statement: 

What would happen to the number of squirrels in the free? 

if some squs^rets dkl not leave and find new «)urcesof food 
and the number remaiiKd the san^, what wouU hapten to 
aU 15 of them? 

If th<^ tree were in your meadow atui ymt wanted to tetp the 
squirrels durif>g th» period of tune, what would you ck>? 

ACTIVITY 2: A Simukfcd Wildlife Management Probhsm 

The averse whitefail deer needs about 10 pounds of browse per 
day in ihe winter time. (Browse is usually consider^ tw|gs that 
are !/'^ inch or less in diameter, and 10 pounds is about I busliel 
basket full.) 

The Slate Game C^ommissiun is able to determine tfie amount of 
browse that is avail^le for deer to eat in the winter woods. 

Suppose, for example, the Game Commission determim^ that a 
partlcidar county had enougit browse to feed 5,000 deer. They 
also know that the approximate number of deer in the county ^s 
8,500 deer. 

This means that it 3,500 deer are not harvested, not only wiD 
they die of starvation, but the other 5.000 deer will not gel 
enough to eat and aB of ti^ will be atTected. 

Under natural conditions, the deer papulation would have been 
contrtJIed tv the predator-j^ey relationship that was discussed 
in Topic VI. **{'ood Chains/* Man. however, has done away with 
natural predators such as mountain lions and worves because 
tttey not only ate (ker but also cattle and sheep. 

The predatfH then must be replaced and the 'tunter serves this 
function. By keeping careful records of the hunters/hunter- 



HUi\vN% latiii, ihi* i fdmc (\immtsMun can i^sui* tin* |>ti»pi*r nunibi*f 
4tt tKvtiWN dtxd (Ik* f>tM{H*r iiumbi'r diH:r %^iU bi* hjmsted each 
fall 

lidvc file dtiUrcti li^ua* llti.' totKiwiUfS prtthleni. 

It 5t> (Tcricni ol ihe ItunU-rs sIhh%( a da'r csali year arul you want 
til haivc-Kt 2.<MHI dtfcf. fH»w niatty hunfmfs fKcntus vlniukl be 
tsMietl* 

IKArHFA^S NOTK: Wliik tla* IttJUfe* in tlH' aU^ve Me[» Jftf 
tk'iiiM«u^ tite ink'ts llial su^^pivri thent arc a&vufate and are a very 
gtuHi exatiHik' of one u\ tftv ways Itsaf nun must nunage his wikllife 
re^turies. 

EVALliATION: 

(iiven Hie oppurtunily t«i Ueiim' habitat, vhiklren will den»>n- 



sirate a kmiwtiH^* df the tact that fiahitat i% the plo&e where an 
aniiTia! Um atfd ittat Ihiii f^ace tmiia provkte tfte amnial with Utt 
ctindtt^iits neiV»kNary Uh ftlV. 

Given tin* upt^»rtumty tu answer the quesikm: "What wt 
dcierniirH^ the number ot aninuih that c^it live in a i^ivetl 
habitat^** clukin*n will deituin%irafe an awarene<(s iil the leialkin- 
shtt^ of llie quantity i>t ftnid, water, and uiver tu the number &if 
aiunials in an area. 

it asked why wt* MmH'finte^k iK*ed to harvest animal« as a part cif d 
management program. chiMnm will demtmstrate an twafenesaof 
the fai't that man mu«t <Himettmes take the f^ai-e of the predslor 
in urdei tu keep at^mnl pupulutkim^ in tlw pr iiper retatiunfdiip to . 
thi'if envEoninent. 



Section C - Wildlife Topic VII 

WILDLIFE AND MAN 



(ffllAli»: Alter this le^Min the ef»iklfen !«hi>uid: 

Appreciate ttte laci thai witdJif e {Hovkles man with many of the 
things he needs. 

linderstand that wiUltle is a very impi^tanl reca*atHinalaMel. 

MT! VtrV t: linderstandtnj. the Impctrtanie at Wtldltt'e Primitive 
Man. 

Have Ihe children study Indian tribe?; and anifwer the t'ullowii^ 
questfiins ahtiut them, ri'rities m this ca^* di> nttt mean just 
Amerkan Indian^ hut atsci r<tkiim). Afrk*un» South American, 
and Australian IriheK.! 

Wliat kind of animaN live near the tribeft? 

What do tite animals pruvkk Ihe tribes with? 

l>o tite Indians kill nuue animals than they need? 

AiTIVf TV 2: i^nderstandtng the importance nf WiklUfe tu Modern 
Man. 

Modern man dc|>ends on wikfMe to nu:vt rH>t physiiml. hut 
n«ych4>l(tgical and educational needfL 



Modern technoU^gy lta% enabk*d man to L^hange thrngft in nature 
tu n^t hfii needH. I'hk has eauiied titan tu t'<tr^t that even 
though lie chati^*s natural refKnirccs he frtill depends upon them 
and mu?d UKe them weO. 

ThriHtidi titt: iibservatkin uf wiU crcatureni that w«e the natumt 
resources directly, we are reminded of the dependence uf living 
thingii on each other and uo the nutural resources iliat tmrround 
them. 

(^Ida^n Mtoukt be encuuragied to ol>serve and study wtidSfe. 
I*iven if tiie wildlife is a pli^ean or a mouw in the middle of the 
city. Iheri- *<(a gn^t deal to l^n from their behavior. 

EVALUATION: 

When ai&ked to di&iii^ the way sume trihen used wiklUfe« 
children will demonfitrate an awareness of tlie fact that wttdUfe 
wan used to meet their phy^cal needs. 

If given the opportunity to observe wikllife chiMren wiB, to the 
«atlsfaction of their teacher, discover that aninmK arc dependent 
upon natural ret^nirces. 



Section C - Wildlife 



Topic IX 



PEOPLE WHO WORK WITH WILDLIFE 



GOALS: After this lesson the chiklren ^uld: 

Be aware of the occupations that exist in the area of 1i«h and 
wildlife manai^ment. 

Understand the nature of the wurk tfxsik% performed by fi&h and 
wildlife workerik 

ACTIVITY t : Discu^smg Occupations in Fish and Wildlife 

The fish in our -(treams aftd bke«« as well as the deer, rabbit. 
quail« and turkey in the fc^ests of our ^untry« are examples of 
the wttdtife natural resources available to us. Although early 
sett icrs depended heavily upon fish and ga:ne animals for food 
and fur people today fish and Itunt mostly for recreation. 

Some of our streams and lakes are now fisted so heavily that the 
natural growth m fish population cannot keep up with the 
number of fish removed. Fish hatcherks grow fish irom eggs to 



fhi^rling under control^ conditions. These fish are then 
rekaaed in lakes ai^i strums at a size big enough to uontinue t«> 
grow for months and years. A Fi^ Hatdtery Worker keeps thd 
hatchery tanks clean* ccdleds the fl^ eggs, and cares fiH the 
small fish. 

An individual who studies the thine, that sffec* the iRimber and 
kmds of fish m a f^rtioilar Jn^m or lake is called a /bA 
hiatogist. By fmdhtg out what water temperatures, kinds of 
food, and water pollution do to fish, this person can recommend 
ways of improving conditions that witi result in b^tt^ fldiing. 

A fish tcihnician helps the fish biologist by coltectb^ fish to 
determine what they have eaten* where they move in a lake or 
stream, and which kinds grow best in a particular body of water. 

Although deer and ral^itsare al^ to maintain tlteh- populationi 
well, the youi^ of certain wild game birds, <"di as quail, turkey. 
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duck, .ind phrj«int di) nut <iiirvtvr wcti. A ^irjmf* fm*pai;aiitr tsa 
per^'ii wh4> wnfk» af a gatm* fafnt 4ml tuuhc* of thete 
biias. ^nic prupii^fMr varoH (iir Uht smalt btrils until they 
jic tHg ctuiugh tu i^i't jfung on ihcir oi^ti. Htivn flHr>^ arc rckaMrd 
in ftmwt% and iijHrn ftvld^. 

anas whcrir they axe liktiy to di^dop h^hcr popubtmns 
witlHHit my I'ufthef hi*^. A wiUfifr hhhn^isi Mudk^&^lkHife in 
drtirrmin: tiu* umdttitHiii under whicf) fliey gnm h««t«and thcti 
trkfi to pXiTVkle ihoHe cunditkinfi. Thsi tndtvidual often talkn to 
grouf^ of people wtio are tnttfrp fstt'd in preserving the wiUitfe in 
our forcMts^aml natural are«t!i. 

A wiUt^v tvi-hnkmn lietp« the w^iite tnuli^i!«t by capturing 
animalfi for study, mamtaininis %ti«Sv endosures. and k^u^ 
rcm^idfi. 

A name war^hn, or prtHtrtor, patrot« !^treani!i« lakes*, 

fore^ii^ and wikUife piewrve arean to make sure that fishermen 
ami iRintets are not taking antniaU by tUegat means or are mit 
taking them from areas set aside as game preserves. This 
indivk!>ial often helps release fish in streams or animals and uffds 
m hunting artfas or pn^serveik The game protector is ei^c^ly 
etmvemed ti> priUect specks of aninmh that are in d^i^ of 
extinction. 



ACTIVITY 2: l>eveli»pinga Bulletin Hoard 

I4ave the cfitUren develop a IntUelin boatd of |^cturc?i of people 
workit^ with V»h and wikllife. Pictures may be foutKt in sports 
of outdoor puhiicatbns. G^Hlp the pictures so as to ittusUate 
dusters of similar careers as weti as the nany different |«»bs 
represented in thk nattffal resounds area, ifave the students 
study and react tit the display durii^a i^ssdiscusf^on. 



ACTIVITY 3: Interviewing Re^^urce Persons 

C^ontact ttte local game warden and ^ran^ie for him to meet your 
i4ass at siho yI or the dass to visit his olTice to become better 
ait|uamted with this work* 



FVAHJATKIN: 

In an oral exercise, tf« student can klentify at tet^ four types of 
workers who manage anc^ protect the wildUfe arul fish. 

The student can state how cttfferent wiktltfe and fish n-orkei^ 
ciRitritHite to his weB4>ei^ and the welfare of the community. 



Section C - Water 



Topic i 



WHAT IS WATER? 



GOALS: After this lemm the chsldri .1 should : 

Understand th(* chemical structure of water. 

Be aware of the nature of cheniical combinations and h<*\% two 
atoms can combine and form a molecule. 

ACTIVITY 1 : Ues4.nbing a MolecuJc of Water 

An diom is the smallest purtiilc of an element that can be 
identifKrd as that element. 

Atoms consist of a nucleus that contains protons and neutrons, 
and they also have electrons in orbit around them. 

Ptotons and electrons have ckrcthcal charges while neutrons do 
not. The path that the electrons take around the nucleus of an 
atom b called an orbit. In some atoms with many electrons, the 
electrons may be distributed in several orbits. Each orbit can 
hdd only a certain number of electrons. The Hrst c^bit in any 
atom, for examftle. wit! iu)ld only 2 electrons. The nes^t orbit 
wtii hold 8. A hydrogen atom, however, ha^ only one electron in 
its first orbit because It has only one proton and one neutron In 
its nuckrus. 



An oxygen atom has an outer c»t»it with 6 electrons and 
therefore would need two more tiecause the outer orbit of an 
oxygen atom will hold 8. 

If we have one oxygen atom tfiat needs two electrons to 
complete its outer orbit and two hydrogen atoms that each need 
one electron to complete their outer orbits, they will combine 
and form w*ater. This ^ why we have the formula li^O. There are 
2 hydrogen atoms for each oxygen atom, 

A diagram of this molecule of water would look tike this. 





^O^^^l euecraou 



^^^^ 



Figure C-IO 

An atom that is in this condition will have an electrical 
attrawiion for another atom that wiD share an electron and thui 
compete the outer orbit with 2 electrons. 



Figure O! I 



The hydrogen will share one electron from the oxygen atom, and 
oxygen will share one electron from the hydrogen atom, and the 
combination will be tranced.. 

EVALUATION: 

Given the opportunity to explain the process where the atoms of 
hydro^n and oxygen combine to form water, children will 
demonstrate to the teacher's satisfaction an understanding of the 
basic electrical attraction of one atom for another. 



ERIC 



79 



Section C - Water Topic II 

i=ORMS OF WATER 



iXIALS: Af!er iht« U^m ch^dieti ^mUi : 

I'ndcrsUniJ thf? ph> Mvat |»ro|HrrtH*» ot » tWt 

Vndk't%Und Out A vhangc in x\ve phyKurji form 4if untcr » thi; 
rcMitt i^i •! L'tuingi: in temptftiiturc. 

ACTIVITY 1: WaUhing Wattrr ilungc 

Pfak'i* an u*c 4'ubi* in a Hduvi*r put it in dirvci Minl^f , 

iUvc the L'hililren otm^U' thi* Mum ffiMn time fu time untd the 
water ii^ gurii* athi then a<ik thi* fotiowmg questions: 

Vlfliat wurdi eould yuu use tu d«^Si:ntK: the form uf the water 
as it changed? 

IIh* 4'htldn*n Hikl observe the uiiid and liquid stale, and may 
that Mlien the water evapomicd it tHrcame a gas. You 
huufd pi>int 4>ut to them that they did not reatly observe the ga« 
tK vapor. 

flow i'oufd we proH* that the water actually evaporated and 
went into the air? 

WTia! i-aused the changes to take ptaee ^ 

ACTIVITY 2: Defininis Word^i About Water Cliange 

fVi'crmjir Water ehan^'!« from a liquid or vapor to a solid at 32" 
i'arenta*it or 0'' C 'entigrade. 

Thawmfs. Water changes from a solid to a liquid at appro\i- 
fTUSely M' i arenfaUor f^rcnl^ade. 

tvaptrntHm {lie eiiange uf water from a liquid into a gas 
I water vapor I. U5^ualty by (b%solving into air. CWc discuss ^h^ 
further when we talk about relative humidity in Topic ill. The 
Watef Cycle I 

ConJt-nsaium: Whtm air with a very high water vapor content is 
suddenly awled. diopleU of water form as a condensate. (ThH 
can be demonstrated by breathing on a mirror or window pane? 

Frecipitation: The way tfut water comes back to earth in the 
form of ram, sleet, snow, or hail as a result uf water 
condensation in the atmosphere 

ACTIVITY 3: Studying the Effect of lempcrature on Water 

All ehangeti in the form of water depend upon temperature, and 
water reacts m unique ways as the temperature changes. 



i or example: 

As the temperature of water gets very clo^ to the free/mg point* 
water starts to expand rather than ciMitracl. llus can be 
demonstrated by putting a small bottle filled with water insKle a 
pl^tic contairter and telling llw water freeze. This will t»rcak the 
glw botlle« cTlie plastic containci will keep the broken glass in 
one place. Du not fmgct to put the cap tightly on the tK>ttle and 
make sure it is compktely fUted with water. I 

After chttdren have observed the above demonstration, ask them 
the fi^owing question: 

in what way does this demonstration explain the weather^ 
of rocks? 



TEACHER'S NOTE: tt is the characteristic of water that causes 
roi'ks to be lm>ken apart by alternate freezing and thawing. 

Heat 

A5 water reaches appr^xmuilely 212^ f ' (at sea level K it bcHb. 
As water b«nls. it goes into a gamtus or vapor stage isteam). 

The warmer water gets, the more rapidly it evaporates; and as it 
evaporates it at^bs heat from whatever surface it touches, This 
is called the Heat of tifoparaiUm, and is ytty important to oiff 
weather patterns as we wilt see in tlie fc^lowing topics on water. 



EVALUATION: 

When aked to identify and describe the physcal forms of water, 
the children will describe them as solid (icc)« liquid, and gas or 
vap<ir. 

When asked to describe the foUowii^ list of terms, chiidren wfB 
give descriptions that are satisfactc^y in the judgment of tfie 

teacher: 

freezing* thawing, evaporation, precipitation, condensation 

When asked to discus the relationship of water to temperature 
change, children will, by thdr comments, demonstrate a knowl- 
edge of the effect of a rise or fall in temperature on water. 



Section C - Water 

THE WATER CYCLE 



Topic Hi 



GOALS: After this lesson children should: 

Understand that water is a renewable natural resource. 

Understand the rciattonship of water's physical properties to 
weather phenomena. 

TEACHER *S NOTE: The organbatbn of this topiv will be to first 
explain the general water cycle and then to explabt and demonstrate 
the retatbnship of the physical (»-operties of water to each stage of 
the cycle. Make an overhead transparency from Master ( -I t for use 
when explaming the water cycle. The aim for now will be simply 'o 
have the chikiren understand what happens to the w^ter, not how 
It happens. 



ACTIVITY I: Learning About Water Form Vegetation 

Plants give off water through a process called tnmspitation. 
Transpiration is the evaporatton of water directly ftom plant leaf 
surface. 

The Uew point fs i^died whenever moist air comes Into contact 
with a surface that Is cool enough to cause the water to condense 
on that cool surface. (That surface a>ukl be a house roof, an 
automobi*;* os a leaf Made.) 

ACTIVITV 2: Learning About Water from Ice 

If the vapor pressure (anrount of water vapor in the air^ above an 
ice or snow Held is less than that on the surface, water will go 
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iiiifc'i1t> mtiv till' jtfiiitHfihcri* AS %a|H)t ihrou|(li a prmv^^t iulhd 

rtACllKR*^ NUIl; Itu $MiHi^\ of HttbliitutttHi al\4t ^mks tn 
ffc^vctw. li ila* vjfHir {uc^%ufi' alMtVi* flu* iir nniiu ts greater ihm 
tlut on the !iuffaiV and the dew fnttnt i^i bi*low the Iree^iti^ 
temtH'ratufe. water iondenjii-^ on tfie %n*m or lee. 

AC'IIVII Y 3: lejfinni! \tHfuf Ualec tioin Stteaimaful S<n! 

Water ffom streams. <ioii. iKe^s. and ttwfs or any cither witter nt 
kind bitdy. cvapuratvs and giH*% into the vatHft stiite tn the 
atim»^pfHie 

TF.Ai1fFR*S NOTt*:: KenH.'mbi*r tfut att of tia* methiYdn mentHHied 
uran^ptratton and MiNimaiton) are lorniK of eva|H>ratKHi and 
de(H*nd u|Hm the !ume propetttt*<i of \%"atcf We wdi mivi^ diwus^ the 
rciationshis) of evaporation to m*atfu-r. 

ACTIVn'Y4: U*arnin|( Abtmi f vafHHatHtn and Kelsttve Hynudtty 

Rviatnr humUitx w tfie t«ni that iksifihis tf«e anH^unt of water 
tfut ^ gneti i}ujnttf> ill an eiHitaunit at a partkuiar temperatua* 
iiHufuied tlH' itiianfit> it i*i%uld hotd it' the air were fudy 
vituiati'd at ttie vjme teinpcratttre. It \s dXv>nys stated in percent. 
A 5(1 iH^tient reiattve humiditv nu-ans ttiat tfw air eontains 
one-halt the amount of u'ater it would Itold if fully saturated. 

tf >ifu ftave weattK^r uKtrunient!^. >ou will either use a wet-dry 
bu!h tfiernuMneter 4ir a ^tng psyehrometer to meagre relaiive 
humiditv. if ViKi do not luve tn<kUument?i Um tia* niea«uremcnt 
of rekittve humidtty. you niay inakc a %linj5 psyehrotnetcr by 
u%in|: th ' fullowin^ exeretite. 

ffave sniail pou^^ of vltitdren measure the relative humidity and 
a»k them the tuUomnp itue%tti»nK. 

Why dm^ the teni|vraturc on the wvt bulb 5iidc changi'? (if it 
did not k'liangi*. vmi liave a relative humidity of iOO percent. 
Simply rt'i^hraM.* tlu* {{ui'^itton to why dtdn*t it ehiinge? 

Uliat hap|H*ns to the water as we the ptycliromcter 
atf Hind i»r as air fliiwH iiver tin* "vet bulb? 



Makv a %ling psvctiriimeter. 
Prcwedure 

a. Purihaw two tne\pen«ve nHMal hacked themn>nwter&. 

h. PfaiC the thermometers back to back and drill holes at points 
A, K. and d% shown btflow. 

c. Put small holts and nut!! through ht>lei» B and f to hoki tlie 
tluffnHiJ'teler^ tiijiether. 

d. Put a small key rmg through the \wk in point A. 

e. Attach a k*ngth 4>f uud or light chain through the key ring 
iabimt M inches m hrngthl. 

f. Attach the other end of the cord c»r chain to a handle st» that 
the psychfometer will jiwtng freely, 

g. U^mg ct>tton. make a small «>ck that will fit snugly over one 
of the thermometer bullx. Just wrap one layer t>f t^j auton 
around the bulb and tie it at th4' top and biittom ats shown 

h. Soak the soik in water until it is saturaa*d. 

I. Slinj^ the psychrometcr around for I minute after reading and 
recording both s^es. 

\, Read and record the temperature from both ttdes again and 
refer to the chart bckjw for the relative humidity. 

hxampte: A dry bulb reading of 73 V and a we* bulb reading of 
6S f- would mean a reiattve humidity of ftS''; . 
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TtACHKR^ ^^TE^ As the ^ater evap*»rates from the ^hX heat is 
requtrcd. Ihts heat of evapi^ration i'«>nuH^ from the thermometer 
bulb afKl is rctkcted by its re^rfmg. This same prtncifte l« very 
iMtportant \o the human bcnly. Per!^atii>n forms tm our btMiy, 
i^vaf^raten^ aint take<i heat away. IU% Mps m to maintain our 
temperature at 98 .A". 

What \^iukl f^ppen to the water in the «ock if we shtng it 
around insudc of a doud where the humidity if UH) percent? 

No water Wiiuld evapi>rate becau&e the air will m>t accept any 
HKue. Ni> eva|i«>ration, no hi^at taken away, no temperature 

cli3n|!e. 

ACTIVITY 5 Studying the l ormatt^m of Uouds 

We liave discusKed the varii>us ways that water getii from thi 
various earth sources into the atmosphere, and how moist ani 
dry air mi\ together. 

The next ^tep in tla* water cycle h the muvemtrnt of moist atf. 

Ab thai is licated by the sun*s rays or any other method wt 
cx^^nd and rise. The same vtilume of warm air is lighter tha 
cool air. so it rives. Rising atr flttatiy reaches a point liigh in the 
atmosplH^re wtiere it is cooled by sunounding cod air and the 
water dissolved in it starts to eontlense on tiny dust particles tha 
arc always present in the air. The condensation of water on thi 
dust particles n^kes very fine water drot^ets which we caii see ai 
a doud* 

TEACHERS NOTE: This same phenomenon can be observed dtJSfi 
to the ground as /<^. On a relatively calm, w«rm day. it is somctima 
possible to watch clouds form and enlarge overhead as mass<% . 
f^tcd air rise into a cool air layer. 

f og IS really a very low cloud and is formed when the amount 
moisture evaporated goes into air that does not move upwtf< 
and is at the proper temperature to cause condensation. 

Hot moist breath exhaled on a cold day will also proditee at 
immediately observable cloud, as wSI 'vati^r vapor (steam 
coming from a tea pot. 

In the cases of fog. visible breath, and Mt:am a mass of air at tO< 
percent R.H. is suddenly cooledft and the air can no longer hoh 
all of thr water vapor that it contains (It has passed the ''dev 
point"), so the water vapor ccsidet^es to form droplets that a» 
visitrfc ^ ^ ^ r 



TKAC1lf*Jt^ NOT!*: IMhuks the muH*mi*nf ut ^tf ^tut ;:.r ma\iK-* tn 
l4ipi4' IV. "AiitHi^phvru CsmWs jnd Wcailu'i" t.i ilu' wiium Ait 
I ill nuttr, i^uf nniivfft is to Imv4- ihildfi ii iifiil*'tst4fid ihjt jti nso% 
it aH»t% jiifti thrjicr cunUctiws. 

ACTIVITY 6: Learning AKiiut PriVtpMattutt 

Waiff liM n«iw rcavhi'd llv innnt through vva^^jtitin u|«warii 
m«ivcnH*nt. ind k'itndkMisaUim ^Iwn- dU tt r^ jlh lias \o do ts loll 
uut III the and if is bAkk where it started froni. 

Tlie iitndenwd wafer thul wv iib%efVi* in il.itids i% e^iktly iIk' 
wnw tiling Hut wv ubservc vkiwn |Heiff^taf((>n 4HViir% cucp! Un 
urn- inah»r djlTi'ii'iuv. Water in i'ii*ud<i sji tiH» li|ihi to fall rr*»«i thv 
eiiiud. 

Ttitii "b|tht water" in usually In-ld up in the i*loud btvatiu- iif 
upward air «:urn*ntfi. In iirder for it lo rain, tta' dro{Hi*f% uf uaiit 
in the eloud mu%l "gi ow" Urfje enough to lK*ii*me mi heavy that 
thesi' upward air eurri*ntfi can no UH\$ct hold them again*! the 
fiiTiX'iif gravit>. 

Ask till' ehddren Ihi* i|U4*fi|ion and we if they can %et» the 
teiatHHi%hip tK*tween a diop ot i^inden^d wafer and the water 
vafutf that tunounds Ha* c^op. 

ik>w diH^ii a water dropfet grow? 

Prep^e an iivvrk'ad tran^pareniy frifm Master C*'!2. Thi% will be 
helpful in explaining how water droplets grow. 

TEACIICR'S NOTE: In kVikt for preeipitatkMi to be under^lwd, 
n^aU iume of tlie things learned ahi»uf water. I or example; If the 
vapor prv«%ure sunounding a water dro|flei ih Wss \h.m KKI {vrienl. 



the ^^%tvt droi»let wiU evafHuale. If tlie temperatun- is abo%v the 
dew iHHHt, water will not etmdeW. Al%o, warm air h eafMbb* irf 
h4»l4hng nujre ^ater vafHir than cold air, Keip then* things m mind 
wlnn explaining preeipitation and help children tv ri'call tlu' 
pr«HHfficii ill water tlial cauw rain, %now. ^eel. or iiail to \Kcm. A 
drop of tt-ater lalltng Irom a cloud traveU very fa«t and can hit the 
griiund with great fora*. 

iRevK'w lopic VI, Step I. **Soil Move*.' ) If m imiHiriant for rhe 
children hi be a*mtnded of the role th»t plant leaf surfaiv^ play in 
interivpling a *wifer dropk*! and ^Jowing it down befiirc it n*acite% 
thi.* Mill. 



EVALUATION: 

U%ing Master as a criterion, children wtfl be able to explain 
tlK* pathway tliat a drop of water takes from any point on tin* 
chart through the wafer cycle. 

V\wn shown Master C-l I and asked to explain what \% happening 
to water at points ''A." children will identify evaporation and 
tran&ptfation. At pt«nt **B'' they wilt identify upward movi'- 
mjnf . itH»ling, and conden^tion. Al p4»nl they will identify 
l^vipitafiim, and at pinni "D'' ihey wtil explain tliat leaf 
fiiu^fakvs break the fall of water. 

Crfven the (^portunity to di*fine the terms cvaporatiim. tran- 
spiration, tiibbmation. dew p<»int. relative humidity, and va|K>r 
pii^ssurc. chiUiren will denHmstnite their understandir^ of these 
terms to the satisfaiiion of Ihetr teacher. 



Section C - Water Topic IV 

WATER AND CLIMATE 



GOALS: After this lesMin the ihildn*n should: 

I'ndersiand that water changes temperature very slowly as 
compared to 5and and air. 

Understand the relatuvnshtp of the i-oohng 4>r heating of water to 
tia* nuivcinent ol an . 

ACriVfTY t: Water Tcmiwafure 

Water is very slow to heat up or cih»I down. Tlus IxvauM* *v-ater 
ha* a verjf high SiH*cific Heat Specific hi-af is defined as tltc 
amount of heat required ti* raise a particular amount of 
substance a particular number <if degret^s. 

One (vftfTif heat is ifie amiutn: 4»t heaf nei*tied to raise I jiram of 
water I di-^ee centigrade, f'hv sinrtliv htm ^Hjjvr is I mhriv. 

Cornice the specific heat of water I calorie tt» the ^iHvjfic 
heat of sand .1 KH caicurics and you can see tliat the amount 
of time It Wimid tbke fiir the sun tii warm the two surfaixfs 
would be quite different. 

The sand would heat up much more rapidly than the water 
dunt\% tlw day and would ctH>l much more rapidly at night. This 
same thing is true of any land surface, an 's very important to 
the cHmatic wtuatKm in a given area. Plants contain a lot of 
water; this is why forests and grasslands change temperature 
much less rapidly and viok*ntiy titan deserts. 



ACTIVITY 2: Learmng About Land and Sea Ureezcs 

Make an overhead transparency frcmi Master C-13 to show the 
effect of tlie different ways that land and water take up and 
retain heat. 

Otiring the day the land is heated more than the water. The air 
iwr tin: land warms rapidly and rises. The cooler air over the 
water, being more densi\ moves in ti» replace the heated air over 
the land. The lower air masses then mow from the water toward 
the land. At night the land cools more qukkly than the air. the 
reverse takes ptaiv.and the wmd direction changes. 

TEACHERS NOTE: I his land/wa brce/e pher.onuMion w meu- 
tiimcd iK-re becau«ie if ts particuLirly relevant to water, lite 
reUitionslup of this tn overall weather conditums will be further 
discu»ed m the section on Air. Topic tV. "Almovplieric Cycles and 
Weather." It should hi' pointed out tluit this occuis only ir local 
ytuations. and is mentioned here a^an ej^ample. 

EVALUATION: 

Given the opffortuniiy U% discuss land and sea breezes, children 
will demonstrate a knowledge and understanding of the relatum- 
ship of the specific heat of water to the movement of air as 
deunbedin Activities t af:d 2. 
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Section C - Water 



Topic V 



WATER AND ANIMALS 



GOALS: After thU k*?»un chitdrcn ^^uuld 

Unikrsland the ttnpurtiinkV of water to antmaU. 

ACTIVITY 1: Review 

Rcvkw ••ITur Effect of Man's Uu- of Natural Rirsoufciri/' Section 
B. Topic IV. 

ACTIVITY 2: Dl^'ussin^ the Smporunce of Water to Animul Life 

The human body is approximately 71 percent water. A jellyfhh 
is over 99 percent water! An embryo is hithed In a watery 
solution until l^rth; animals depend on water for every organic 
function. 

A solutfi^n of water b necessary for breathing, e.xcrcttcKi, 
glandular activity, l!gw.4ion. and heat dissipation. 

Water Loss 

Water is lost from animal tissue through excretion and evapora- 
tion. 

Ask the children to figure out why they pisspire. How does 
perspiration relate to the things we learned about water in Topic 
III? 

Waier Repkcvmcnt 

We must maintain a constant amount of water in our bodies. 

The average person in the temperate zone must replace 5^ pints 
of water per day that is lost through perspiration and excretion. 

Water and Survival 

History is fiited with stories of pcopte who have not been able to 
survive because they could not find a source of fresh water. 

it has t^en estimated tliat an animal could lose nearly all of its 
fat and 50 percent of its protein and sdU survive, but if the body 
were to lose about 10 percent of its water, death would occur. 

Drs. Frank and John Cra^head, writing in How to Survive on 
Land and Sea, report that **without water, a man in good health 
will become delirious in about four days; death will occur in 
from eight to twelve days. If you have water and are in good 
health, you may live weeks without food. Survivors have been 
known to live for 10 days or more on as little as two or three 
ounces of water per day without causing any apparent bodily 
carnage.*' 

ACTfVrf Y 3: Conntructing a Solar Still 

An activity that you might use to help children to appreciate 
water and to simulate a method of obtaining water In a survival 



situation is the construction of a sdar still shown on the 
Lxercise below. Hiis activity nay also be t^ed to ctemonstrate 
the WBter*ho!ding ca{»city of soil. 

EVALUATION: 

Given the opportunity to give reasons for our needing water, 
children wilt indicate a knowlec^ d* the fact that none of our 
organic fur : ^ons would work without water. 

Given the opportunity to describe the rclatiiMiship of perspba- 
tion to body temperature regulation^ children will demonstrate 
knowledge of the v^y water reacts to changes in temperature 
and relative humidity.. 

EXERGSE 
A SOLAR STILL 

You will need: i piece 3' % V plastic 
I tin can or Jar 

Procedure: 

a. Utg hole 2 feet in diameter ^ping to a depth of I foot. 

b. Save soil from hole. 

c. Layer plastic over hoie after placing can or jar in low fKirt 
of hole to catdi water. 

d. Seal ec%es with that they wiB bIso serve to hcJd 
plastic. 

e. Pbce stone in middle of plastic and aBow plastic to sl^ 
until stone is r^ht above but not touching Jar. 




What wiD happer : 

The sjn will heat the air between the soil and the plastic 
causing water in the soil to evapmate. This evaporated water 
will condense on the plastk, run downhiti because of the 
stone« and drip into the ^r. 



Section C - Water 



Topic VI 



ERIC 



PEOPLE WHO WORK WITH WATER 



GOALS: After thin lesson children should: 

List four or more occupations which deal with the natural 
resource water. 

Understand how different workers in water conUfbute to the 
childrcns* well-being and the welfare of the community. 



ACTIVITY t: Discussing Occupations Relating to Water 

Water is one of our most important natural resources. Crops can 
be grown only in good soil supplied with enough miev. Qties 
can grow only if there is enough pure water for drinking, 
cooking, and washing. I^per miUs, steel mills, food processlf^ 
companies, and many other industries c^ be located only where 
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then! is an abundance of good water. Hie waste water from a 
community must be a-tumed t« th^ streams and rivens in dean 
enou^ condition so that the ne%t iummunity downstream can 
terns it. In desert areas the water stored behind dams cm be 
used for iitipting crops that couW not otherwise be grown. The 
water failing from these dams is often i«ed to turn turl^es that 
produce etecihcal power for pumping the irrigation water to the 
crop fiekts. 

Salt ivater fkh are now eaten alm<>st everywt^re in the United 
States. Some people study the plant and anima] life of the 
oi^ans so more fish can be caught. 

A man who checlcs up on the quality of water for ckinking, 
cooking, and w^ing m called a water resource investigan^. If he 
finds that water used for this purpose has become polluted, he 
must find the source '^f pollution and get it cleaned up so people 
will not get sick from drinking unclean water. 

A water well insi^ctor does the same thit^, except that instead 
of testing lakes, streams, and rivers he tests water ixom u^Us. 

Mnking water in most communities goes through a treatment 
plant before it is piped to homea, schoob, businei^, and 
factories. 

Any silt or other sobd particles in it are filtered out and it b 
chlorinated to kill disease germs that m^ht be present. A y^ter 
treatment technician operates the pumps, filter leads, and 
chlorinating machines that are used in doing this. 

11^ water that has been used for food preparation, washmg 
ifishes and people, or dispi^ing of waste, is piped to a w^te water 



treatment pbnt where it is Seated before being returned to a 
stream, nver. or lake. The man who controls the filter beds, 
processing tanks, and machkH?s for ad<&ig chemkals Is called a 
f^eMiaier treaiment pkmt technic^. It is h^ job to see tliat 
the water that has been used by a community ts ctean for the 
next community that wilt use it. 

An oceano^Tipher has an interestii^ job. He studies the plant 
and animal life in an ocean, the ocean currents, tides, and 
temperatures, fte may help comn^rci^d fishermen catch more 
rtsh\ he may help p^pte pbnning to build protecting breakwater 
walls or ship channeb; he may help locate underwater mineral 
dcpodts. 

ACnvmr 2-. TaWng A lYip 

Take the class to a water treatment pbnt wastewater 
treatm^t plant. Have the attendant describe h^ duties as he 
gui^ the students throi^ the |^t. 

ACTIVITY h Dev^ping a Bulletin B<wd 

Have the children (kwlop a tmHetin board with pictures of 
workers maintaining, developing, and protectii^ the natural 
n^itfce of mter. Have the children react to the display in class 
<Mscus8}ons. 

EVALUATKH4: 

l^kndfy at least four occufmtions in the natural resource area of 
water. 

State how different water workers contribute to yotu well-bep^ 
and the welfare of the commimity and nation. 



Section C - Air Topic I 

WHAT IS ATMOSPHERE? 



GOALS: After this lesson the childn;n should: 

Umlerstand the general composition of the atmosphere. 
Understand the dimensions and divi^ons of the atmosphere. 

ACTIVITY t ! Becoming Familiar with the Atmosphere 

Composition of the atmosphere by percentages. 

Nitrogen: Nitrogen gas makes up about 4/5 of the earth's 
atmosphere. This g^ is very important to ail living things becaufe 
it b tlu! essential element in proteins (see Step V, Grade 3<4, The 
Need for Food). 

Oxygen: Without oxygvn, plants and animab could not breathe, 
nor could fuels bum. Oxy^n makes up about 1/5 of the earth's 
atmospheiv. 

Carbon Dioxtde: The photosynthetic proce^ tells us of the 
importance of carbon dioxkie, CO, to the food-making capa- 
bility of plants. No CO, -no food- no livir^ things. CO, 
makes up a very small percentage of the earth's atmosphere, 
about 3/10(M) of i percent. 

Water Vapor: The amount of water vapor present in the air varies 
depending on conditions. (Sec Sutton C- Water, Topic ilL) The 
amount of water vapor ranges from 04 percent. 

Dust Particies: There is a very small amount of dust in the 
atmosphere. This dust plays an important role in the formation of 
water droplet. (See Section C "Water," Topic III,) 

Other Gases: Helium, krypton* hydrogen, xenon, argon, and neon 
arc also part of the atm^phere and are very important to man. 

ERIC 



TEACHERS NOTEj Tte important thing to emphasize when 
Caching chBdien about the components of the atmc^here is that it 
k made up of particular thbtgs that have a particukr purpose. This 
will be the for having the children understand the effect of air 
pc^tion. 

ACnVITY 2: Becoming Famfliar With Atmmpheric Layers 

The atmosphere an ocean of air that sunounds the earth and 
acts as a r^rvoir for the gases that a^ so vital to life cm earth. 
The atmosphere has four div^cms: troposphere, stratosphere, 
kinosphezet and exosphere. 

Troposphere: We live in a Uopo^>here, a layer of air that axt^ids 
from 5-10 mUm above tlie eartt . We can live in it because the 
conditions for human Ufe- temperature, pr^ure, and amounts of 
nec^sary gases - are pussent only in the lower part of ihh layer. 
As we go up in dtituik and i^^h a level of 3-1 /2 mil^, there 
for example, only 1/2 as much oxy^ as there is at sea kvel and 
the temperature is about SS^'F. All weather occurs in the 
troposphere. 

Stmtosphere: Tte stratosphere exteiuls from 10-50 mil^ up and 
b dear and cloudless exc^t for occadonal crystal clouds at 
about 15 mii^. 

A very important part of the atmosphere located 2(M0 miles up 
is the ozone layer. This layer of very spedal oxygen atoms has the 
ability to ab^rb ultra-violet radiation Umi the sun. If all of these 
rays reached the earth, they wc^kl be de^ty to livbg things. 

Ionosphere: Between 50 and 4(M) miles abo^ the earth there is m 
hiteresting layer called the ionosphere. An k^n is an electrkally 
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tharucd pur fide and the ii»no?*phorc is tilled with them. Ilie air tn 
the u>tin%pfK*a' ts SKty , very thin, hut sfiil thuk enough to ^auiH.* 
meUMf^t and nu'teiMilv«t to hurti up thus thcv dit not dafn3i;e the 
earth. The ionosphere dho allows man to !K'nd radk* me?isa|:es 
around the Wi»Hd by "hi^uncing'' ck-etrical sJgnaU oft* the 
eleetrually eluiriied p;.:{uieH tsons) and back down to the earth. 

t:xi*%phi*n\ Air in the exosphere. wliieli extends (tim 4<M) miles 
abtive the earth to nM8.mU) miles or until it ean no longer be 
distingui^ihed from outer ^paee. is so thin that air inokvules mu^t 
travel enormous distances even to touch i»ne another. 

TKACHFR'S NOTF: When teacliinj! chiidren about the divisions of 
the atniiisphere. the emphasis should be the relevance of each 
layer to life on earth. The fact that the layers exist, and that each 
plays an important rok in making: life possible on carttu is more 
M^tftcani than distances or amounts. 



tVALUATKIM: 

When children are asked to hst the thin^!« that make up the 
atmosphea'. thc> will include in their list: water vapor, dust 
partkles. oxyiicn. nitro^H^n. carbon di^fxkie. and otlier pases. 

Wlten children are asked to tell what each of the above gases 
contributes to !ife on t^ie planet earth (not to include other 
gases), they will demonstrnte a knowled^ satisfactory to the 
teacher of X\uvi£ uses mentioned in Activity t . 

When asked to describe the atmosphere in terms of layers poingi 
from the earth toward outer space, children will be able to put 
the layeni mcntiiMied in Activity 2 in the proper vertical sequence 
and demonstmte a knowledi^ of the eharactertsiics of each layer 
that is satisfactory to the teacher. 



Section C - Air Topic I 

THE ATMOSPHERE AND RESPIRATION 



CfOAl^: Aft. r thb ksson the childa^n shouki: 
Understati%« he body's need for oxy^n. 

Understand the procc^ss of respiralum in relation to the 
atmosphere. 

ACTIVITY I: Uaming about Respiration 

The body burns fuel ^fcH>d) and the burning of fuel requires 
oxytzcn and gives otT carbon dioxide. This iKcurs in the cells of 
animals. Blt»od frt>m the lun^s is rich in oxygen and low in carbon 
dioxide. BUrod Uom the cells where fuel is being burned Is low in 
oxygen and hi|:h ir carbon dioxide. 

Make an overtieaci transparency from Master C-14 and trace a 
molecule of iixygen and a molecule of carbi»n dioxide outside in 
and inside out. 

1 . Ilie muscle is doing work and the cells in the musck* are using 
oxygen io burn fuel. This lowers the amount of oxygen in the 
cell IjcIow tlie amcmnt in the bUn^d stream and oxygen moves 
into the cell to be used. 

2. \^l!ile oxygen is being used to burn fuel, carbon dioxide Is 
given off in the cell. Tftis causes the amount of carbon dioxide 
in the cell ti> he greater tlian that in the blood and the carbon 
dioxide moves out of the cell and into the blood stream ^o be 
carried back to the lungs. 



3. SSood arrives at the lui^s in a condition of low oxygen aiK 
high carbon dk>\kie. The air in the lun«s Is high in oxygen am 
low in carbon diox^e. The cart>on dioxide goes out of the 
blood into the air and the oxygen goes nut of the air into the 
blood. 

4. i^ood with h^h ivxygen is pumped around the body by the 
heart and the process continues. 

TEACHERS NOTE: Point out to the children that the real reasoi 
for breathing and circulation is to deliver tjxygen to and remove 
carbon dioxide from the billy's tissues. Children mast understand 
the bK>dy*s need for air with a particular quantity of pure oxygen in 
it or they will n4)t understand the clTcct of air pollution on the 
human body. 

EVALUATION: 

Giwn the t>pptutunity to explain the body's need for oxygen, thr 
child will be able to demonstrate an understanding of the 
following: 

Tells and t^cs need oxygen to use food. When food is used 
carbon dioxide is given off. Oxygen and carbon dufxlde are 
transferred into and out of the b<Kly Ncause they nnive from 
areas of high concentration to areas of kjw concentration. 



ERIC 



Section C - Air 



Topic II 



AIR POLLUTION 



GOALS; After this kssim the children should: 

I'nderstand the sources atid effects of air pollution on respiration. 



ACTIVITY I: f)iscussing Air Pt^llution and Health 

While the gas carhtm di*mdc is ncccs.sary to life, the remtjval 
of one atom c?f oxygen produces curhtm monoxide, whk'h is a 
danger to life. 

Carbon mtmoxide is a colorless, odorless, tasteless gas that we can 
fake into our lungs witljout even knowing if. 



Ask the c* ildrcn what would liappen to ihcnt if tlu y breathed aii 
containing high amounts of carbon monoxid<?. 

TEACHER'S NOTE: If the children understand that the tissue 
need oxygen, then their initial cimclusjon sfiould be tliat anythlm 
besides oxygen may be harmful, llic following information ma> 
help to explain exactly why just on»! poJIu^nt. carbtm monoxkle* ' 
liarmful to th^m. 

We have discussed the btidy's need for oxygen and the way th 
body takes care of that need. If the air we ba*athe has hig 
amounts of carbon monoxide in it. (hen the blood cannot carr. 
cnougli oxygen to the tissues where food is being burned, and th 
tissues will be harmed. 
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ACTIVITY 2: Sulvtffg Atf Pofiuttcnt Pniblcfm 

if ts ncvoui^iry ui give chiidren some iikd ol uhciv air iKtlluiiitn 
coitieti from or ttu-y wtH rtoi fcalt/c tiu* ctYe< s of trytn^ to st.^p 
U. 

AtHHit so iKfCcnt of all air pi^Uution comcs^ from trafusportation: 
car!(« trucks^, and <«4i forth. 

21 percent of air pt^ulion comcti fri^m energy prinluction 
(eleetrkity). 

14 fHrriTcnt fiom indu^tfia! priweHiiCH. 

8 percent from foresf fire*. 

5 percent fiom sidid waste dispiml. 

tt i$ to ^*e that any elTort we niake to reduce air p^iUutkm i% 
gotn^ til aftect fuur areasi that are very important to us: 
transpiHtatiiin. electric power, industrial prmlucts, and solid 
waste disposal. 

Using tfte ficures above, have the class discuss the effect on 
themselves ofsiilvinu air ptillutiiin pnibiemi. 



The fLiUuwing question may help to start the d^*ussion: 

What wouki happen if the tnanufacturer uf your favorite candy 
tur were forced to put a iine miliktn dollar anti-pollution 
device on his factory ^s smokestack? How would it affect you? 
How wiHtki it affect you if he did not have to put the 
antiiHfllution device on his smokestack. Hut just kept M 
pn^ductni; pt^lSution? 

EVALUATIDN: 

When asked to explain the effects of carbon monoxide potiutira 
on the body, children will demonstrate an awareness of the fact 
that carbon monoxide in the air gets into the blood and causes 
the blood 40 be unable to carry as much oxygen as it should. 

Wl^n asked to discuss the solution of air pollution probkms, 
ctuldren wilt dcmor^trate by their comments that they are aware 
of the fact that p^utksn gluttons are g^ii^ to lake money aiul 
citizens will have to (my at least a portion of that money. 

Gii^*n the opportunity to ^ in order the sources of air pollution 
irom highest to lowest, chiklren will list as stated in Activity 2. 



Section C - Air 



Topic IV 



ATMOSPHERIC CYCLES AND WEATHER 



GOALS: After this lesson the chiklren shoidd: 

Understand that \%ieather is a condition of the atmosphere. 

Understand and use knowlec^e about atmospheric conditions 
that will help them to forest weather. 

T£ACH£R*S NOTE: Relative humidity has been discussed under 
•The Water Cycle. ' Topic 111, Section C •'Water/' and will be used 
ulth this topic on weather. 

ACTIVITY I: Watching the Weather Report 

Assign the children the task of watching a weather litrt^ast on 
television t.>r one week with the following objectives in mind: 

To become familiar with ihs terms used. especuUy relative 
hun^iMty. windspeed. ^nd dkectim. baronwinr f^sife, 
cioud cowr and type, precipitation, and ct^d and warm 
fronts. 

At the end (vf the week, ask the children the following question: 

What records would you need to keep in order to do your 
own weather prediction? 

The ch should m>w be familiar enough with weather terms to 
be able to know the components of a weather station. 

ACTIVITY 2: Constructing a WeaCher Station 

When the children are familiar with the kinds of information 
necessary to predict the weather, give them the opportunity to 
deveh}p thcif own weather station, and to discover more ibout 
each facet of the atmosphere. 

The development of weather instruments such as the wet-ilry 
bulb hyfrometer, the sling psychrometer. the teirometet. the 
anemometer, the rain gauge, and the wind direction indicator 
will help the children to understand better each of the things 
thaf the instruments measure. 

Should commercial instruments be available, the children diould 
still be encouraged to make their own or at least abk to 
expbin how the commercial instruments work. Commercial 
instruments are very helpful in testing homemade ones for 
accuracy. 



Placement of tiw Weather \iati<m: A weather station !^ukl be 
placed in an ot^ area. It 4iould be well ventilated but covei^ 
to protect the instnui^. 5 Trom rain. Barometers can be placed 
in the cb^room. The air . -s .ure will be the smie inskie as it b 
outsick. Worksheet C-S pro* tv*s plans for a weather station. 

Contents the Weather *timt: A weather station shouM 
itKlude a wet and dry bulb tht^imometer or a ding psychrometer« 
z rain gauge, a baromefcr and a chart showing cloud fyp^. 
Worksheet C-5 gives plans «nd parts for the construction of a 
weather station house ar^ stand that can be made from 
decorative shutters. 

Barometer: An Exercise on page 92 ^ws how to make a 
h*>mema(k barometer, if the chiUrcn make erne di tl^^, have 
them explain to the class how and idiy it works. Ask them to 
tlank about other ways to rorasure barometric tmssure. 

TEACBOl'S NOTE: Bm?metrk pressure n really the pressure 
caused by the weight of the air above the barometer. It wei^ 
about IS pounds. If one were to weifdi a 1 square inch column erf air 
' iken from s^ levd to the edge of the exosphere it would we^ 
approximately IS pounds. The we^t of the air will vary from day 
to day in the same plac^. Th» happens for two reasons: Warm air 
lighter than cold air. Moist air is lif^ter than dry air. 

You can see that an instrument that measures the temperature and 
mobtore of the air above us would be very important in the 
prediction of weather. A chat^ in the we^t of the air can menn a 
cl^nge in mobture content or temperature or both. 

Thermotfwter: The temperature at the weather station should be 
recorded at two times durii^ the day. the highest point and die 
lowest point. This may be difficult to do t>ecause the fewest 
tempi>rature usually occurs at i^t and the chiklren are ryot in 
SLhool. The local felevtsion tn radio station gives highs and lows 
for the day. This can be used to supplement the record. 

Rain Gmif^: An Exercise on i^ge 92 shows 1k»w to make a rain 
fauge. The din^nsions arc fairly important. Can the children 
figure out why this is so? 

PrecipitatiiMi should be measured over 24'hour periods of time 
4nd recorded. 

Wet-l^y &4lb Thenmmeter or SUng Ptychrometat: See page 82, 
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WORKSHEET C-5 



COD! DISC'RIPTION 

A 1 nyw4H»d 1/2 ' X 17' X 28' 
A A b\ieTii»f Mr 

B I M-hiu- Pine 3/4" X 1-1/2" X 24' 

C I White Pirn; 3/4' X I ' X 24 ' 

D I HywmHli;2'xl3'x24' 
AA Fxterior f ir 



t 4 ^"hitc Pine Shutters 1" x 12 " x 18' 



1 1 Plywood 3/4" X 14-3/8 " x 24' 

A A Fxterior I'ir 

it I Windoiv Sa^ and Pane 
M/4" x20" x24" 

H 2 \HiiteP!nc3/4'x r X 18' 

I 1 Masimite-Pe^biiard 

1/8' X 16" X J8 " 

J 4 WTinePine I 1/2 X 2 x42" 

K I ^littePinc 1-1/2 X 2 X 18' 

L 1 White Pine 11/2 ' X 2' X 19' 

M I WhitifPine 1-1/2 x2'x 27" 

N I Whh« Pine M /2' X 2 ' X 29 ' 




Weather Station 



o 
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EXKROSE 
MAKING A BAROMETER 

Make a tin can baronwtcf 

One tin can, a briKim straw or voda straw, a rubt^r band, a piece 
of Saran Wrap (large enough to cover the top iy( the canl. a piece 
of scrap paper, and a paper clip. 

CiMistructiaa: 

Place Samn Wrap over the top of the tin can and hold tight with 
the rubber band. 




Wmp the paper around the can so part of it is higher than the 
top of the can, and suple in place. 




Scrsfpafei' 




Attach sts^w to the middle of the Saran Wrap with glue or tape. 




Mark the p<7sit!on of the straw cm the paper with a paper clip, 
and watch to ^ if the ^traw moves up or down. 




If the straw moves toward the high, the weather wit! ^ fair. 
If the straw moves toward the low, there is a storm comity. 



EXEROSE 
MAKING A RAIN GAUGE 

MaCtrfiais Needed! 

1 i " i^ive >ar (pkkle |ars will do if they are long and narrow) 

1 5" funnel 

I coffee can (2#) 

1 small file 

If funnels or boctleti of the d2es mention^ alKsve are not 
available, the folloi^ng formula may be us^ to determine the 
amount of rainfall: 

r " Raditis of olive ^ 
X D a Rainfall in inches R ^ Radius of fUntiel 

R' 

D « Depth of water in small 
container 

Proceifaire: 

a. Mark tl^ {^kle cdh^ jar in 1/4" inaements a 
&maU file to mark glass. 

b. Place the fUnnd so that tl^ rain goes directly into the smaS 
pickle or olive jar. 

c. The coffee can ^ould be completely covert by the fUnnd 
so that water will not get into the can unless it overflows 
from the pickle or olive jar. 




Wimi Speed: Wf^ksbeet contains a B^tffort Sc^ (tf v^Bd 
f(xce whteh can be t&ed to ^tteate the speed of tte wind- 



ACTIVITY 3: Predicting tt^ Weather 

Using the chart on Worksheet C-IS have the children keep 
accurate r»;a3ds of 11^ instnmient r^dii^ aiuS c^sservatioiis. 
Tlte first month st»nild be ^voted to the correct gatherii^ of 
informatii»i and d^cripticm of the actual wither that exists 
each <^y. 

After one month of c<^^tii^ data and recording actual weather 
conditiofM, let the children ^ if they can fmdict weather for 
the days ahead by u^ng tl^ date cc^^ted before. 

This is a tmitt^ of lDuk'<% at a particular set of condstkms and 
saying, the last tiffw the^ conditkms were i^esefit mch find suek 
a thing happetted^ Let thsm discover the relatioi»hip between 
accurate data collection and prediction from past records. 

EVALUAHON: 

Given the opporttmity to encf^ain ti^ather fa»inmeol 
construction and use« dsiklr^ will dmonstrate an 
understanding of tl^ t^rtictilar ^incij^^ that make the iih 
strun^ts work. 

Gh^ the opportunity to predkt the weatter, children «^ be 
at^e to demonstrate an aNUty to rec<^itlze cause and effi^ 
relatinn^ips beti^n recorded wither data and actual weith^ 
conditions. 
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WORKSHEET C-6 



Beaufort Scak of Wind Furce 



Beaufort 
Number 


Specifkatkms for Use oc Land 


M aleft tisT Hour 

(status) 


Terms Ui^ in 
U, S« WeaA^ Buteau 
FcHecasts 


0 


Palm* «mrtkc> ri««*« t^rtimfly 


I^ss tHun 1 




! 


Direction of wind shown by smoke 
draft, but not by wind vat^s 






2 


Wind felt on face; leaves rustk; 


4-7 


Li^it 


3 


Leaves and small twigs in constant 
motion: wind extends l^t 


Q'l 


oenue 


4 


Raises dusi and loose paper, ^noU 
branch^ are mnv^ 




Moderate 




&nall trees in leaf begin to sway: 
crested wavetets form on it^nd 


19-24 


Fredi 


6 


Large branches in motion: 
whistling heard m telegrafA wires; 
umbrellas used with difHculty 


25-31 






Whole trees in motiof ; inconvenience 
felt in walking a^tp^t wind , _ _ 


32-38 


Strong 


8 


Breaks twigs ofT trees; generally 


39^6 




9 


Slij^t structural damage ttccurs 
(chimney pots and slate 


47-54 


Gale 


10 


Seldcm experienced inland, trees 
uprooted, conskleral^ structural 
damage occurs 


55-63 




11 


Very rarely experknced; acc«n- 
panied by wide-spread 


64-75 




12 




Above 75 


Hurricane 







o 
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Section C - Air Topic V 

PEOPLE WHO PROTECT OUR ATMOSPHERE 



GOALS: Ai id this k^SiHi the chiklrcn ^(hoiiid: 

Be amre of the occupations that ure avuitablo in the ruitunti 
rcsmirce afca of air. 

Understand the nature 4»f the work tasks perforn^d by air 
pi^iutHut vontri*! wi^rkers. 

ACTIVITY I: Discussing Air Pollution Control Occupations 

The ;tir surrounding the earth is so vast that it is dtrfKult to 
think that we can actually put en^m^ harmHil materials into it 
to cause injury to plants, animals, and to iHirselves. Yet this is 
exactly what has happened to the air around many cities. The 
prc^em is cstpeciaUy bad on hot days when there is very httle air 
movement. The exhaust ga^rs from automobiles contribute a 
ma|4if portiim of these air pollutants, while Imiustrial plants 
ctHitribute much of the rest. 

The cities, states, and the federal govermnem vtnj^oy air 
piHIutioft amtftfi suptrxniim who conduct studies iif air pol- 
lution, recommend contri>i measures, and report air polluters 
whti refuse t4> cinnply with laws designed to reduce piillution. 
They are assisted by airpoUutiim cwitroi technU iam who collect 
and analyze air samples for dett*ction of air polluting chemicals, 
test ants-p4>||ution devices, investigate cases of pi>lluiion. and 
estimate c(«ts of equipment to control air pollution. Air 
pollution Control ttvhnicians usually j^cxalize in a particular 
kind of work, and may be called air monitormg techniciatis, 
siMiTiV tcstiNg tcdmickPis. toniplkncc wctMi tethnuiam, or 
vngiNiTring sci'tum technUkns A f^rson who helps these 
techmcians by keeping equipment in workitig condition. «>per- 



Section C - Land Space 

LAND USE 

GOALS: After xhu^ \cMum the chiklren should: 

Understand man*s use of fand space in terms of ^^culture, 
buiklings. traiisptul .Ii4m. and recreation. 

Appreiiate the amount of land used fm e^*fa of the above 
purpose s« 

Be able to measure land. 

ACnvlTY I: l^cmg 

i^nd IS usually measured in acres or parts of an acre. An^rrr of 
bnd amsists of 43.560 square feet. This figuie is iciati^y 
meanmgie«s to a chOd becau^ it is dtftknh fcK a child or 
adult to ainceive 43^60 of anjrthmg. It is mitth mcwc effecth^ 
to have the ch^ experience an acre. This ^tivity b a good math 
e%ptfkfux and will he^ the child to appreckle better an acre of 
land i^ace. 

I-4ch child will tiave a pace or step that is unique to hbn, 

Mea»ire off 100 f^t tm the sdyaoi grouiKis and have each chtU 
wa& the too feet and i^nt the steps it takes lum to walk up 
atd bs^k, ot^ roumS trip. 

f lave the chiklren divide tlw nuit^ of steps by two and get ll^ 
average number of steps per liH) feel. 

ERIC » 



ating equtpnwnt. and recording readings is an air fUfitutiim 
i'tmtrtii aid*: 

ACTIVITY 2: Taking a I ield Trip 

Arrai^ to take tlh; c4ass to an air monifciring station. Have the 
air monitoring pcVsoimel discuss their work with the cbss. 

ACnVITY 3: Preparing a BuUeUn ^d 

tbvc each child cut out an illustration from a magazine or 
ne^^per which dlustrates air pdlutiiKi cimtu^ workers Group 
these pictures a bulletin board so as to illustrate the many 
dilTerent jot» in the protection of the air. 

Ilave stu<knts study ai^ n»ct to the dit«play in class discussions. 

ACTIVITY 4: Intcrviev^ng Workers 

!f po^ble. have one or more students interview a parent, 
relattve. w close friend who is employed in an cKcupation 
dealing with msnearals and/or petroleum i^oducts. Ilave class 
number)} dtscu!^ kinds of informati(^ and questions to ask. 
Fdiowing the intervkw. have the students identify the career 
explored, present findings, and answer any questions the 
classmates n^y ask. 

EVALUATION: 

In an oral exercise, the student can ictentify at least two types of 
workers ^o contribute to the protection of the atmosphere. 
The student can state how different air pollution control 
workers contribute to his well being and the welfare of the 
community. 



Topic 1 

PLANNING 

Ask the ch^dren to flgt^re mit how far ttey u^lk v^lien they take 
ime normal step, l or es^imple. if a chikl lakes 5(1 steps per ICMI 
feet, then the length of his step is two feet. 

A pace is defined as two steps, Ttercfore, the diiW in the 
example above wouk! have a pace of four feet. 



ACTIVITY 2: Mea^rir^ L^d 

The chiklren are now ready to measure hind ^c*e am! to 
compare theank>unt of space used for differed thmgs. 

if your school ground is four skl^. have the chiklren pace off 
the pertme^r atnl l^ure out how many acres are m the total 
school prop^ty. If the scho«»ldoes not lend itself to this khrd of 
measurement, then make measuren^nts of particular thii^s such 
as: 

Area used for e school buikfu^ 

Area used for parking tars. 

Area used fc^ sidewalks. 

Area used for ptay« 

Area us^ for other thmgs. 



It yuu have cmii^h open spactr artHsnd the school, let \^ 
k'htklrcti mt'asufc utf one *H'rc. Ihis is a M^uare ^Ith alnmt 208 
teet on jl sidt:. I crt ila*m walk ar vurU it. stand in^hk of it and 
kxtk out, and |[«ntrfally ^ct lh<: tccltni^ tor its ^t^. 

ACTIVITY 3: Utscussin^ land Use 

TEACIII:R*S NOTl*: TKtre are 2 bilUtm, 266 mitUiin ii^^v^s of bnd 
in thb cituntry. Our piobtem is to hc^f xi^ cfiiWren to see hi>w it is 
u<ied. The tolk>win^ activity wlU help ttkrm to do this: 

We have kWntitied one acre in Activity 2. The folkYWing 
int'ormatton can be used to shi>w the children how much ot'e^ch 
acre m our country is used for croi^nd i2(K^K gruzmg land 
128''? K fore« land <33'T >, recreational bnd special use i>f 
bnd highways, roads, towns, atrfHnts. witdlil'e reft^es, and any 
Ufui requffing development (4'^ h am! mtsc^Baneous uses- 
deserts, marshes* bare rock areas, tundra <I2%). 

liave the chiklren divide a i^uare acre into segments propor- 
tiotia! to land uses in this country. 

i>\tpkind Measun* 41^ feef ak>ng one side ai«i draw a 
perpendfeulir Isie to the other !^e. 

Grazing Und afui future Land: Measure 56.6 feet and draw a 
pt^pendicuLir line to the other side. 

Fon st iMftJ: Measure 68.6 feet and draw a perpendicular line to 
the 4Yther iMe. 

Recrtatkm Jjind: Measure 6.2 feet alor^ one ^ and draw a 
perpendicular tine to ti^ other fdde. 

Spei iaJ Purpou' iMPtd: Measure 8.3 feet aloi^ one side and draw 
a perpendicular line to the oti^r sde. 



Miscvilaneous Ijmd: Measure 25 feet ak>nf! one sde ami draw a 
perpendicular line to the other side. 

TEA€HfcR*S NOTE: Fmy year as otu population grows, the way 
Und is used changes, l or example, about 2 mtlUon acres of knd 
each year are converted from a^icultural to non-agricultural use. 
One million acres arc v^nverted to recreatkai areas, 160,000 are 
covered by h^hways, 420,(KK) become reservoirs and tloc^ control 
projects, and 420,(HK) are develof^ ios urban uses. 

A x)ttare out of the acre tlmt shows the amount of bnd people 
actually live on in this country wouki be H;ry smaB in comparisoci 
to the others, and wouki m^sure about 20 feet iHi a ^de. We use 
more kind for h^hways and roads tian we live on. 

r^iint out the rebtionsh^ of p^ipubtion gri)wth to kind use 
patterns, 

A^ the chiMren this questkin: If our populatimi keeps 
increasing and our cittes keep getttf^; lar^ and brger , what win 
happen to the rest of the land? 

mlk of interstate h^hway takes about 10 acres of bitd« 
What will happen If vi^ contini^ to buiU highways? What wiH 
happ^ if we do not? 

EVALUATION: 

Given the opportunity to measure an area of open space by 
pacing, the chiki will be able to measure it and determine how 
many acres or what part of an acre the land Is. 

Given the opportunity to list tl^ ways that kind is used m this 
country, the child will menticm forest hnd, grazmg land, 
aopiand. recreation land« land to Uve and travel on, and land 
that is not used because it is desert, tundra, or marsh. 



Section C - Land Space 

OCCUPATIONS IN LAND USE 
PLANNING AND OUTDOOR RECREATION 



Topic 11 



GOALS: Alter this lesson the cluUren sht^uld : 

De aware of occupations in the areas of Sand i»e pbnnif$« 
/imtng. atid outdoor recreattcm. 

iinderstand the nature of the work tasks performed by workers 
in these areas. 

ACTIVITY i: Discussing Occvfmtions in Land Use i^nmn^ 

Our country has many kinds of land - mountains, pbms. hiBs, 
swamps, deserts. Some soil is rocky and steep; some is rteep and 
fertife. Our most important land b the knd that b suitabfe for 
glowing crops that feed us. It must have adeqi«ate rainfall {ox 
irr^ation water) and be rea»inably level and free of rocks so 
machinery can be used on iL it must drain weS ai^ 1^ 
reas<»nably fertile* Oi^ next most important brnt is where 
factories, hiiuses^ schoi>]s, and public buikiii^ are buth. These 
make up towns and dties. They require fairly level land that 
diams well; tl^ soil ne^ not be fertile, and rocks are m)t a 
serious problem^ L^d that is too steep, rocky, and infertite for 
cities or farms is often reserved as forests which supply us whh 
« ':K>d for busings, furniture, and paper. Rangebnds are areas of 
Km>«cd rainfaU suitable for cattfe and sheep they are given 
plenty of space to search for food. 

When our country was youi^, there were far fewer {^>p{e and 
there seemeH to be pknty of land fc^ alt purposes. Now cittefi 
and towns are «rowis^. farms must produce nk^re food tl^n 
before, and even ^r forests must be curefuliy n^n^ed so we 
can have a steady su|^iy of wood products. Frequently p^ple 



in a community now hav^ to a^ themseNes if a particular area 
of kiKl would be best used for prodiK^mg crops or for new 
factories and houses. Often so many facts have to be collected 
and stud^ before a dec^on can be tmuie that a community, 
town^ip, county, or state may have experts in kind pkinning to 
hdp th^ 

Land planning i^ualty involves a sti^y of the land area as it is 
now used and n^ikmg pbns that involve its future use. Rarely is 
It po^ibte to plan a new city where none existed befme: »id a 
whole new area of crophnd is devek^ped only m the unusual 
occa^n of a large new dam being buih to supply irr^tl<»i 
water. 

A chief pkinner is a person who has very carefully studied 
alternative ways to use land* He has traveled a tot to study how 
people have used knd ami how they have decided upon tl^ b^ 
use. Hb main work is to advbe land planrters and municipaiitto 
as they work together to solve bnd problems^ He is an expert 
4^nsultant. 

A land planner (also often called dty pbnner. urban ptatmer, 
regional planno*, or town ptent*er} is usually empk)ydd fuB time 
by a city, township^ or county to i^commend how its land can 
best be used. He sttriies maps of the phydcal featives of the area 
aiKl sugeests ways of improving what is ateady tl^re. He nake§ 
maps of proposed use* showing where homes, stcKes, schook« 
apartments, and factories might he^i be placed. Ife also shows 
where roads and water and sewage lif^ slioukl go and witere 
parks shoukl be located so most peopte can get to them ea^ty. 
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A ifkmm tei-hftkian 4ittcn calWd a planning jsiuwutc 
plinmn;! jtuly^n is rcsptm^ibkr Ui ihc land pbtirurr. !lc aUkvts 
ihc intonnath>n alHuit jn ju*j. vuch .ts Miil type, land features, 
evtstaijs Htfucfua's. road systems, sewa^ur systems, %^-ater systems, 
atid ekclricat p«*wer- He alM» determines htiw rapki!y peopk*. 
bufl»ii?«!itf^ and industry ox agriculture are likely to mt>ve into 
the area. 1 rum ail ot this tntormation draws plans tf^frhaps 
scvtriat aifernative ones) slhmin^ how the land spa^e aiuld hest 
be UMrd to ^iati^y the mtere^ts of everyone a»nvcrned. 

A pknuiti^ aide works unifcr the supcivtm^n k\\ a plannii^ 
teL-hmcian. lie uttfeefs the inlor mat i^>n tieeded by e\a mining 
nups and in st^mt cases hy survt-y tng an area. He does the actual 
dt^wing of alfemalive plans under the direeticHi of the planning 
technician. 

A ztminf^ mspti Uit wtirks ft%r a city or tiiwn m township. He 
inspects houses, laciiirifs, and other buttdiniis or structures 
under construction to see that lliey ci>mply with zoning bws and 
safety cihies. Most cities, towns, and townships have mapped 
certain places tor houses, other* tor afurtments. hu^nesses, and 
lactones. I ach o\ these areas is a "zone." The inspector n^kes 
sure ffiat vimeone divs not huiW a factory ttor example) in a 
ptu.e where only hi^uses are supposed to he built. A zoning 
tvchnkan helps the /onln^: inspector by drawing maps, ans-wer- 
11^ questions abt^ut zoning, and sometinic»s by alst» making 
tnspc^ ttons. 

ACTIVITY 2: IHsiut^jdng Occupati4ms in Outdtw Rccreatum 

Many cities have open spaces with trees and lawns and play areas 
bccauM? miist pei^ple arc happier when they can be outdinns 
play Big games* walking, or resting in pleasant places durmg their 
ieisua* titne. 

Many states have Lrge parks on rivers, lakes, oceans, or in 
forested bnd where people can go hikmg. swimming, or fishing. 
There are similar privately owned areas that aa' camps and parks 
witere the same things can be done. 

The federal i!overnment als4i has developed natiimal f't^rests. 
parks* and ""monuments" where people can enji^y their vacaturs 
doing interesting things tiutdoors. Many of these national areas 
are especially preservtxl because of their historical importance, 
such as Valfcy f orge or Ciettysburg. Others ore preserved for 
their natural wonders, such as the (irand Canyon or Cilackrr 
National Park. 



I lw parks are kept neat ar^ ciean by iktrk wt^rkers who in^iw the 
lawns, care for ihv trees and shrubs. rt*pair build inf.> and 
structures, and dispose of rubbish. 

In a campground, the person wIki maintains tlie park iscaQcda 
camp^nmd can'taker. He makes sure the campground is neat 
and ciean at all times and tftat campers obey tlu' rules tiiat are 
set up S41 evi'ryonc will enjtiy camping. !\*ople working under his 
dtrecthm collect camping tecs. hkiV hwns. cx)|ieci rubbish, and 
do many other things. If there is swimming, lie superviM;s the life 
guards. 

If the f^rk is a brge one with interestit^ plants, animals. trec% 
streams, or rock formatiims. it may have a park miurnli^i, Ik 
often cxmducts tours, ^ves talks, or sets up exhibits to explam to 
victors the special things in the park. 

Some parks are S4> large that people can easily Kist in them 
while hunting or fishing. Hunting and Jishin^ guides may be 
hired to he^ vtiitors find tlwir way in parks. These guides also 
km»w where certain fish or animak are most likely to be found. 

A park of any me usually has a fmrk ftJtermfi wlu» supervises tlie 
workers in the park and kc*ep things running smoothly so vi^dtors 
enji>y l^ng in the pirk. 

ACTIVITY 3: Taking a l ick! 1 rip 

Arrat^e to take the class to a regiotul planning oftux* andA>r a 
munkipal. state, or federal park. Have the workers de.scri!>e their 
W4»rk duties to the children. 

ACTIVITY 4: fteparmg a Hulletai Board 

Have each chiki cut out an iliustrati<m from a ma^ia/ine or 
newspaper which illustrates bnd use planning atKl outdtKir 
recTeatkm workers. Group thc^ pktures on a bulletin hoard S4i 
as to illustrate the many different jobs in these areas. Have 
students study and react to the di§pky in ckss dtscus^dons. 

l-VALUATIO.N: 

In an oral exercise, the stidenl can identity at least three 
ocvupatkms m land use planning and three occupations in 
outdoor recreatbn. 

The chik! can state how these dtffercnt occupatbns amtribute 
to hfs well l^ing and tlie welfare of the C4»mmunify. 



Section C - Minerals Topic I 

MINERALS AND MINERAL FORMATION 



GOALS: After this k?sson the chiWren should: 

Understand the structure and fonnati^Hi of minerals. 

ACTIVITY I: Disi-ujoing Minerals 

Mhierah are elements or combination of efcmcnts. 

Discu«& the folltming statements with the chiklrcn; 

Cjokl is an element and a mineral. It is not combined with 
anything efcw and can be found in nature in tlie pure state. 

Quart/ on the other tiand, is a combination of two ek'ments, 
silfcone and oxygen. These two ek-ments combine to form Si()2 
i. quart/* 

Minerals that are etements were formed when the earth was 
b<»rn. 



Foments then bcpn to aimhme under certain conditicms of 
temperature and pressure and hyitrt other minerals. 

ACTIVITY 2: Growing C ry sla Is 

One of the phy^cal characteristics that is unk]ue to minerals is 
crystal fortnarion- 

Have the chiklnsn knik at grains of sat.'i. salt, and st^r under a 
microscope and draw the predc»mkiate sfape they ^e. The« 
shapes are unk^ue to each of the minerals aid can be used to 
identify them. 

The foikiwing demonstration will give tte children the op- 
porttmity to ob«^rve crystal formatbn. 

Ma terbh Needed: 

1/4 cup salt 

1/4 cup bluing 

1/4 cup water 

1 tabltesfHH^n utTimonta 
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Procediiie: 

Mix th€ ah4iw {it^ethc^ and fHMif ov«:r cnimbled p^p^ towels 
in a pk pan. Add sunall anntunis t'iusd colcrkig atul the 
a>l4frs will show up in the crystal. C'rystab wiO start to form 
in about one hour and will CiHitmue for about five hours. 

liave the chHdren obsen^ and describe some of the crystal. 

TEACHER*S IWTE: The ot^vation of crystal growth abiive is a 
^'fast** version of what happois in nature. I'ef tain materiab have an 



affinity for combkiing with each oth^ m\d forming crystals. This 
usi^Uy takes a v^ Icmg thne ami depends on the proper 
temperature and pressure. 

EVALUATION: 

Given the opportunity to dkcm mkierats, tiu; chikUen wHl 
demMstrate by th&k comments a l&nowiedge of t}» fottowing: 

Mii^iak are ekments ^ combkiations of elements. Minmls 
have defmite ch^icai and crystalline structuiea. 



Section C - Minerals Topic II 

ROCK AND MINERAL 
IDENTIFICATION AND CLASSIFICATION 



GOALS: After thb ksson the ehOdren ^ould: 

Understand that pre^ure and temperature are both factc^s in tt\s 
formation of rocks and mfaierak, and that rocks aiKl mit^rals can 
chan^ after the^ initial formation. 

Be familiar with bask tedmiqi^ for (ktermining physical and 
chemical characterstics of rocks and mii^mls. 

ACTIVITY I: Classifying Rocks. 

Rocks are ssnply comb^tions of minerah. Some rocks are 
made up of one major mineral, Smestone k a good examf^ of 
this. It is very important to have cItikJren dlsoov^ that there are 
tnany different kkids of rocks that have nmny different uses. 

Rocks are class^^ according to the manner in «1iich they were 
formed « 

Sedimenlary Rack: 

The seas crept onto the land and tt^n receded over and over 
again when the earth was very young. Each time this happei^, a 
layer of mud and sand sett^ out and remained behind. 

As one layer afler bother built up the lower layers beg^an to be 
cpnipresed and form rock. 

One of the cf^racteristks of ii^ sedhnentary lock Is tins 
layering. If there are rock ouicroppmgs near the school that 
show definite layers. It is probably sedimentary rock. 

IgneiHdsRock: 

^&7lten material from within tt^ earth tl^t coo^ and hardened 
formed igneous rock& Igneot^ rocks usually occur wefi below 
the surface of the earth« 

Metamorphic Rock: 

The word metamorphic means dnnge. Metannirphic rocks are 
tho» that have been c±ai!^ by heat ami pressme from ^t^us 
or sedhnentary rocks. Tfsse rocks were usually formed during 
the moimfain formhig perii^ when bend^ of the e^th's 
crust caused the tremencbus teat m6 presstu'e nec^^iry to 
chan^ rocksw Metamorphk rocks are usu^ty byer^ <k banded. 

ACTIVrTV2: WenUfyii* Rocks 

The n^st step in the identifKation of rocks is to get tf^ hito 
the propei formatbn category. Use Worisdieet C-8 as a ^lide. 

Layering: 

tf a rock is banded or by<^ed« it ^ not igneous. 

If tte rock is layered and the layers are v^y thidt, erne to two 
feet, ft k prob^ly a sedimentary rodc« 



Tte laying in metanKirfdik rocks Is tsAially thin ami each layer 
represents a t^icular mit^raL Often ti^t smd dark cokf^ 
miimate alternate with ^h o titer. 

After a rock has been put in^s a gen^l dassificatioiif fisther 
inwe^alion is n^ssary 't^ oid^ to givie the rock a partkular 
i<tenttfkatkm. 

H^dne^: 

AU rodcs and min^b hai^ ;i particular degree of hardness ^ 
measured on tl^ hardness scik of 1*10. Number I is tak ami 
Number 10 is diamond. Commwial haidn^ scales ts& available 
but not necessary for the ekimitary exptoiaticM of rocks. The 
following guide can be used: 



H&dness 



Hem 



2 


Fiiiganail 


3 


Copper prany 


5 


NaU 


5-1/2 


Window glass 


6-1/2 


Steel file 



CokffofStmk: 

Very often the exterk^ cxiksr of a rock is misleadhig. It may have 
oxides on it that hide the tn» color of the minerab that make it 
up. The streak is tmcowed by rubbing a pkoe of rock <ffl a 
white un^zed tile« (Tte back of any i^ce of t^hroom tite will 
sefve thb {m^Mise wefl.) 

Texture: 

Have the chUdren feel the rodu Is it roti^h or snooth? 
Lu^er: 

Tl^re are two dhfi^ons of lust^ that are easUy observabfe. 
litetaHk (^tiny) or m^nmetaflk (dtifiX 

Oyskil Shape: 

Some rocks wi8 have aystab tl^t are large enot^h to rec(^^ils» 
without a m^H'ying km, ii^Se some wiU require veiy i^vy 
magniflcation to see tt» crystals. 

I^lfenescence: 

Some rocks will reiact to ackl dropf^ on them by givii^ off 
bubble& Thb b e^»^ally true of the cartKmate miitml& 
Vinegar can be used as the ackl. 

ACTIVITY 3: Buikikiga Rock CbQection 

The most nnpmtant cono^t for children to (tevek^ at thb tevrf 
b that rocks are d^^nt and cai he put kilo various t^udy 
groups according to the crit&la n^ntlc^^ above. 
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Have the children bring H4)me r^wks into the cbH»'iH>ni ti> study, 
jnd Ui aitnpari*. A dun bke the i>ne shown in WorkstK*et C -17, 
i%!lt help the children to compare their rocks. A Mnall dub of 
white paint can h: put im each nnik S4» thjt an itkntiticatitHi 
number can be written on it. 

intiinnatiiin >hi>utd he ptaciM on the chari according to the teiits 
or indicated observation^^ mentti^ed in Activity 2. 

After this is done, have the chikhen go to the library , and try to 
Imd intormatUtn about i\w particular kinds of rocks that they 
have been studyinfu 



EVALUATION: 

lliven the oppiirtunity to discuss the formaiiim of riieks and 
nt&ieral&. the children will demonstrate an awareness^ of the 
foUowif^: 

Riwks and minerals are formed by <mc of three proces^ses: heat 
(^neous)« pressure (sedimentary), and change fmetatniirphicK 

Given the opportunity ui i^knt^y an unknown ruck, the diiU 
will detnonslrate an awareness of the fact that he must 
determine tt^ following: 

Hardness, luster* color, streak cobf, texture, ctYcrvescence, and 
crystal sl^pe. 



Section C - Minerals Topic III 

MINERAL USE 



GOALS: After thss kffson the children shoukl: 

Appreciate the value minerals m a technok^tcal society. 
Understand the kinds of, and uses for, minerals. 

ACTIVITY i: inventorying Minerab 

Have the children make a list of all the thii^s they ^ around 
them that are made frt>m or require the use of minerals. This can 
take as long as necessary* but two or three days of casual 
observatli>n shoukl provide a good list. 

Now divkle the general list into use categories as si^sted 
below: 

Buskitn|[s: 

Ck^thing: 

Transportation: 

Toys: 

Jewcby: 

Other: 

ACTiVrrV 2: i>etermin!ng the Source of Minerals and Mir^ral 
Inducts 

Have each chtki chiHisc a mineral from tl^ list and find out as 
much ;itHiut it as he can. The following guidelines wiB help: 



Wlut is the material? 

What minerals ^ into the making of the matenall 

Where do the mineiab come from? 

How much of the min^ab are there cm earth? 

What kinds of processes are used to make the minerals usable? 

What kinds of jobs are iu£cc«»ry to find the minerals? 

Have the childien share the informatbn they found. 

ACnVmr 3: Vmt^ Mln^als WeU 

Have tl» children find samples of unwise use of non^rei^wabte 
resources and discuss pos«bte soluttcms to the prol^ms« 

EVALUATION: 

(fiven the opportunity to identify mineral uses, the diiki wifl« to 
the satii^actk>n of the teach^, <temonstrate an awareness of tte 
uses that are made of minerals and mineral fuels in his 
n^hborhood. 

Given the opportunity to study a (^ticular non-renewabte 
f^tuml resource, the child wiU demonstrate, through sharir^ 
ffiformatk)n with hb classnuites, a knowledge of the answers to 
the questkms in Activtiy 3, 



Section C - Minerals Topic IV 

PEOPLE WHO WORK WITH 
MINERALS AND PETROLEUM FUELS 



GOALS: After this W^tn the children should: 

Be aware ofoccupatiims that are availahte in the area of minerals 
and pctr^ileum fueb. 

Understand the nature of the work tad(s performed by selected 
min jral and petrokum fud workers* 

ACTIVITY I: Discussing Occupations in the Mineral and Petroleum 
I kids 

Oil. gas. coaL Bmesttwe, and other minerak are mitural resources, 
that »e e!^tracted from the ground by means of wBs, tunnels, 
or open pits. These materials are not replaceable, and must be 
used wisely. Pe^tple aie empbyed m Hnding these minerals, in 
taking them from the earth, and in mak«ig sure that the wtwk is 



done safely with as little dama^ to tl^ environment as posdbte. 
A petroleum ^oio^st studies rock formations and maps of 
existm^ oSi and gas wells to figure oat fAst^ where oil and 
are likely to be found. By exan^ning tf^ nraterkl removed from 
test dridmg, thb indhidoai cmn tell whether it b wrthwhite to 
continue to t^t drill at a fmrtkular site. An oilandga% inspects 
inf^sects oil and gas we^ and processit^ pbnts to determbie 
whether afi safety laws mid laws to protect the ertvlronment age 
being fotknved. Liking gas dr oil or by-products cm cause 
^vere dama^ to plants and animab. I'ires are a constant hazard. 
A mnbtgarvQ restcmthm technician runs tests on the air, lasul, 
and water in the vic^ity of mines to determine whether tte 
env^onmenf is being dama^d by acid mine water, air polltitants, 
or seep^ from mine dirnips. Thk indivklual offers ^vice on 
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how to stop the (Kithitkm it it is found. The mhwi^ 
teshmiikm tedmUidrt aK*! supcrvHcs the fdling in and ckndn^ of 
utd mhic!! fur {uihtii Mfety und %«pervtses the t^tinf of mine 
fke*. Ati opt*H pit mme ctm^rvatitm uupccti^ nukes sure ihm 
all state and federd safety hws are obeyed in open pit-minii^ 
openition!(. When mining operatiiHis are havfaig a harmful effect 
upon tfie environment, this indh'iduu! takes the necemry steps 
to stop pollution. I he open pit mine conscrvatiitn inspector nuy 
;upervise the regnKling of the land and the planting of tree 
seedlings. 

ACTIVITY 2s Rofc Haying 

After discusBMig ttw occupatbns in minerals at^ petrtiteum t ueb, 
have each student select an oceupatf<^ of interest to him, 
invest^ate the tuxupation more thoroughly in referents hooks 



and encydopedias« and rok play a typical ^mA rofc or job 
sltuatiim. 

ACTiVITY 3: Intc^vtewii^ a Resource 

invite a worker in the area of mith*rab and petrofeum fuels to 
a}me ami speak to ti^ class about his occupation and typical 
work tasks per forme d. 

EVALUATION: 

The student can state how different mineral and pctrokum fuek 
workers contribute to hb weB-being and tlw wlfare of the 
community and nation. 

The sti^ent cm kieotify at least four types of workers who 
work with minerak and petrokum fuels. 
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Appendix A 



SELECTED LIST OF REFERENCE BOOKS 
FOR EARLY ELEMENTARY SCHOOL CHILDREN 



Aten. Cicrtrudc. t:veryday fnes, Boston: lloi^htun MtiTliii. I%8. 
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Pre**, 1970. 

BkH^mte. l-niU. ThcA& Wv fkvatlit\ Neu* York: iX>ubk;<lay and Co., 

Canick. Carol, and lX>naid Carrkk. The Fond. New York: Mac- 
miUan, 1970. 

Gates, Rkh^d. The True Book of ConservatioM. Guca^: Children's 
Press. J9S9. 

Ilogmn:. Dorothy ChMs, Birds of Prey. New York: Cowell, I 
Hombiow, Leonora, and Arthur tiombii^w. Anmmh do the Strang- 

est Things. New York: Random House. 1964. 
Ilowell. Ruth K. Everything Cfianges. New York: Atheneum, 1 968. 



Kn^t, David C. /.t/V Fmd Out Ahoiit Weatlier. New York: 

I ranktin Watts, Ine., 1967. 
Layeock, <i. Animal Movers: A CoUectitm of tcok^<^ Surfvises, 

New York: l>oub!eday and Co., 1971. 
Oppenheim. Joanne. You Seen Trees^ New York: WitHani R, 

Scott, Inc.. 1%7. 
Petenon, Otis. Junior Scnmce Book of W^ter. Champaign, It: 

<farrard Publishing Co., 1966. 
Selsam, MiUicent. You md the H'ar/J Around You. C;arden C*ity, 

New York: DmiMeday and Co., Inc., 1963. 
Tressielt. Ahrin, The Betner Pond New Yor^: lothrop, Lee and 

Shepard Co., 1970. 
Went worth. Darnel PtAbitim : Examtrting Your tnvirtMimcnt. 

Minneapolis; Mine PuMkations, Inc., 1972. 
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SELECTED LIST OF REFERENCE BOOKS 
FOR MIDDLE ELEMENTARY SCHOOL CHILDREN 



Alfcn, Dorothy Itolmcs, The Suiry* of SoO. New Yufk: C;. P. 

Putn;ini sSi^ns, 1971. 
Arbitid, Samutf! t. Citws and Mctri^Utan Areas in Today *s WorUL 

Mankato. MN: C^reatm* i-iduiratioii Society. !%S. 
BiiUngton. tlizabeth 1, UndersiatuJing t'€oi€^\ New York: l*«d- 

tffk'k Wamc and Co.. I%8. 
Buehr. Walter. Wattr: Our Vital Nt^ed New York: W. W, Norton and 

Co., I%7. 
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Cleveland: llie WorU Ihit^i!ihlf« Co,. 1970. 
, , City Lots: Living Thbigs Ifi Vm:ant 

Spots. Cleveland: The World Publishing Co., 1970. 
Onc€ There Was a Tree: The Story of 

the Tree, Ciiangittg Home for Hants and Animals. Ctevdand: The 

World Pubtishing Co.« 1969. 
. Puddles md Ponds L^it^ Tkin^ in 

Watery Places. Cleveland: The World Pubtishing Co,, 1969. 
Cohen, Dantel. Animals of the City. New York: MeGraw-IUU Book 

Co., 1%9. 

Freeman, Mac. When A ff' Moves, New York: McGraw-HUl Book Co., 
1968. 

f riendly. NaUlk. Miraculous Wch: The Ralante of Ufe. Ki^ewood 
Cliffji. New Jersey: Prentice-' lall, 1%8. 
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ami Minerals: A Nature and Scknce Gukk to Their Colketitm 
and Identification, C«arden City, York: Natural History 
Pie^ 1967. 

Gay, Kathybi. Mwrv the Peof^e Are: Qtk's and Thet Future. New 

York: llelaeortc Press, I %9. 
Grossman, Shelly, and Mary Grossmai.. The How and Mty Wtmder 

Bwk ofEco'£^% New Yc^k: (irvs^t and Dunlap, 1 971, 
L^wand, Gerald, ed. Air and Miter Mbiticm, New Yofk: 

Wa&Mngtcm Sqimre Press, 1969. 
Matthew^ Wimam H. 111. TheSk^yof the tank IrvmgHin-HiKJscM. 

New York: Harvey floui«?. Inc., I96K 
Mattison, Charles W.. and Joseph Ahraiez. Matt and His RestMtrces. 

Mankato, MN: Creative Ediuratktnal Society, 1967. 
Raskm, i-:^th. The Pyramid of Uwtg Things. New York: McGraw- 

HiO Book Co., 1967. 
Russ»Hl Ikten R. Oty Criirers. New York: Meredith ftess, 1%9. 
. The True Book of Buds: Suffuse 

Pack^es. CTiicago: ChiUtrea's ftess, 1? 
Stone, A Harris and Irving Le^owi!/. Pbnts Are IJke ThaL 

l-i^wood aifTf^ NJ: Prentice* Hill, 1968. 
Zarcone, John. Ow Cities, Our Pride ami Our l^Mem. New York: 

Makor Fducalional Industr^s, 1969. 
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FOR ELEMENTARY SCHOOL TEACHERS 
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